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m Ore Unloaders, Which Are Found at Many 
Lake Ports, Contain Numerous Castings 


consumed annually. The _ greatest 
ore mines in the United States are 
located in the Lake Superior region 
vhere lake transportation is available 
to get the ore to market. Since the 
lake shipping season is of only 7 to 
‘'5 months duration, enormous ton- 
hnages must be handled in a relatively 
short time. If it was not forthe mod- 
ern handling equipment used at Great 
lakes ports, difficulty would be en- 
countered in unloading huge tonnages 
from the great bulk freighters. How- 
ever, the ingenuity of man has con- 
uered that obstacle by the invention 
f the ore unloader. The distinctive 
‘eatures of the machine are the walk- 
ng beam with its stiff leg at the front 
nd, the huge bucket, and the prac- 
ically continuous use of the bucket 
1 digging. The foundry industry 
lays an important part in the con- 
truction of those machines, con- 
ributing driving machinery, bucket 
arts, wheels, gears, shaft couplings, 
earings, etc. Several divisions of that 
ndustry have contributed to the con- 
truction of the monsters. 





‘ind Where Castings Can Be Sold 
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Fig. 1 
Vold. 


Vachined Ends of 
Fig. 


Sand Prints of the 
20-Inch Main 


Arbor Rest in Green 


2— (Left below)—IJnstalling a 


Casts Pipe 


With 


Universal Joints 


By Pat Dwyer 


ECTIONS or lengths of cast iron pipe are 
S joined to each other according to any one 
practiced Each 
method has its proponents and opponents and 


of four widely methods. 
each method has its advantages and disadvan- 
tages when compared with the others. Local 
conditions and other circumstances usually con- 
stitute the determining factors in the selection 
type of pipe in preference to others. 

In one style of cast iron pipe, the joint is ef- 
fected by inserting the straight spigot end of 
one section into the bell end of another 


of one 


section 
and then sealing the space between the two iron 
surfaces with lead. In a second type of joint 
the pipes are provided with flanges at the ends. 
These are machine and a 
circle of bolt holes is drilled. Flanges on two 
sections are brought together and held in place 
by a row of bolts. A third type of joint known 
as a flexible joint is formed by machining the 
spigot end into the arc of a sphere and forming 
the bell end with a core to correspond. The 


flanges faced in a 


12 


space between the bell and spigot ends is filled 
with lead in the usual manner, but the spheri- 
cal shape of the spigot end, allows the entire 
length of pipe to shift position to a certain ex- 
tent without affecting the tightness of the joint 

Several stages in the molding of pipe with the 
fourth type of joint, an iron to iron joint made 
at the Bessemer, Ala., plant of the Central 
Foundry Co.—are shown in the accompanying 
illustrations. This company with headquarters 
in New York, operates pipe, radiator and boiler 
foundries in Bessemer, Holt and Anniston, Ala., 
Vincennes, Ind., Baltimore, Lansdale, Pa., and 
Newark, N. J., and a coal mine, coke oven and 
blast furnace industry at Holt, Ala. 

Since its introduction about 30 years ago it is 
claimed that this type of pipe has found widé 
application in water supply, fire protection sys- 
tems and gas lines and practically every field 
where cast iron pipe is employed. It is sub- 
jected to all the tests and must meet all the 
specifications of pressure pipe made by any 


THE Founpry—November 15, 1930 

















ther of the various methods. 
For example, the allowable 
ariation in thickness above 
ir below the standard thick- 
less shown in the accompany- 
ng table shall not exceed 
.04-inch in pipe from 4 inches 
o 16 inches diameter. No 
tandard length of pipe shall 
veigh less than the standard 
veight by more than 2.00 per 
ent for class No. 150, nor by 
more than 4.00 per cent for 
lass No. 250 as shown in the 
same table. The pipes 
ire molded and cast 
horizontally in green 
sand, but they are not 
shaken out until they 
have lost all color of 
heat. This precaution 
is observed to prevent 
unequal contraction. 
Cast iron flasks are 
employed throughout, 
therefore the castings 
may be left in the sand 














as long as may be 





id 3 (Below) Several 

1eCeS of Equipment ire 

’ressed into Nervice To Place 
the Core in the Mold 









emed necessary. Manifestly the time varies, 
nee the range of sizes of pipes varies from the 
iallest, 2 inches diameter, to the largest, 30 
hes diameter. 
The test bar taken from each 
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Fig. 4 (Left) The Wedges 

in the Handles Prevent the 

Chain from Slipping Fig. 5 

(Above) The Cope Is Rolled 
Bac k on Hinge s 




















from the American 
Foundrymens'§  associa- 
tion arbitration test 
bar, 1.20 inches diam- 
eter, 18 inches’ in 
length and broken on 
supports 12 inches 
apart, in that it is rec- 
tangular 1 x 2 inches 
and 26 inches in 
length. This bar when 
placed flat upon sup- 
ports 24 inches apart 
and loaded on the cen- 
ter must support a load of 








2400 pounds and show a de- 
flection of not less than 0.34- 
inch before breaking. 

All these pipes are made in 
standard 6-foot lengths and 
afterward the ends are ma- 
chined for an iron to iron 
joint. The machined joints 
are slightly tapered to provide 
for deflection and are concen- 
tric to each other when the 
joints are made up. This type 
of joint provides for laying 
the pipe out of line and for 
contraction, expansion and de- 
flection of the pipe after in- 
stallation without leakage. 
The machined surfaces of the 


joint are brought together properly by bolts in- 
serted in the lugs on the ends of the pipes. It 
is claimed that 6-foot lengths affords maximum 
economy in handling and laying. 

With a considerable feeling of pride the com- 
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pany points to an episode a few 
years ago in the history of Besse- 
mer, Ala., where a record was estab- 
lished in laying pipe lines. Through 
the sudden failure of a spring the 
city’s supply of water was cut off 
and connection had to be effected 
immediately with the water system 
of the neighboring city of Birming- 
ham. 

Thursday morning the _ spring 
went dry and Thursday night the 
first relief line, 3000 feet of 8-inch 
pipe had been trucked 6 miles, laid 
and connected. Decision to lay 12,- 
000 feet of a 12-inch line was ar- 
rived at by midnight Thursday. Fri- 
day morning the work of trucking 
500 tons of pipe to a destination 6 





Figs. 6 and 7 








All work is on a piece work basis, 
to the extent that a definite number 
of molds, depending on the size, 
constitutes a day’s work. When this 
assigned task is done the men go 
home. This method obtains through 
all the pipe foundries in the South 
and is based to a considerable ex- 
tent on the fact that the negro 
worker likes it and will work harder 
under this method than under any 
other. 

Desire for more leisure time in 
the afternoon and evening, induces 
the men to begin work at daylight 
in summer and before daylight in 
the winter. On special occasions with 
a whole afternoon of sport and 
pleasure in prospect, the day’s work 


Cast Tron Flasks Are Formed to Special Shapes To Reduce the Amount of Sand and Molding Time to a 








applies to both sections of the 
foundry, that part of the  floo: 
devoted to the production of stand 
ard straight lengths, and the divi- 
sion where the fittings and connec 
tions are made. Obviously no wooden 
patterns could withstand the severe 
usage to which these iron patterns 
are subjected day in and day out for 
years. 

The pattern is machined accurate 
ly to size and the surface is finished 
perfectly smooth to prevent the sand 
from adhering and to impart a 
smooth face to the mold. Since the 
two halves of the mold are sym 
metrical, a single pattern serves for 
both cope and drag. A typical pat 
tern mounted and ready to receive 








Minimum. A Single Core Serves for Two Castings 





miles away was commenced. By 
6:00 p.m., Sunday, or in 50 work- 
ing hours—real working hours— 
Bessemer was taking water through 
this new line. On Monday a deci- 
sion was reached to lay a booster 
line, 5000 feet of 14-inch pipe. Mon- 
day at 5:00 p.m., the first of 250 tons 
was loaded on trucks for delivery 8 
miles away. The entire consign- 
ment was delivered in 11 hours. The 
line was connected and ready for 
service in 12% working hours, by 
9:00 a.m., Tuesday. It was tested 
at 110 pounds pressure and showed 
no leakage. 

Obviously only a large plant with 
a great stock on hand could handle 
an emergency order of that kind 
with ease and dispatch. The Cen- 
tral Foundry Company’s plant at 
Bessemer, Ala., has a weekly Ca- 
pacity of 650 tons of pressure pipe 
and fittings. The metal is melted in 
two cupolas each with a melting 
speed of 18 tons per hour. These 
are operated from 3 to 4 hours per 
day according to the requirements. 
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has been completed by noon. A 
somewhat popular conception- 
based like many conceptions on in- 
complete data—to the effect that 
colored workmen are lazy and inef- 
ficient, is partly right and partly 
wrong. Also, and this too, is con- 
trary to a general belief, the work- 
men are not all alike, any more 
than all men of any other color are 
all alike. 

The indictment may be true to 
the extent that the colored molder 
likes to play, to lay off for a day or 
a week for no apparent reason, to 
spend his pay as rapidly and as spec- 
tacularly as possible. Usually the 
greater part of the pay has been 
drawn in advance, but the fact re- 
mains that while he is on the job, 
his batting average for speed and 
agility is equalled by few and prob- 
ably surpassed by none in the found- 
ry league, and this includes the au- 
tomobile and stoveplate foundries. 

Practically without exception, met- 
al patterns are employed for all 
the molds made in this plant. This 

















the flask is shown in Fig. 8. Lugs 
for bolting the pipe sections to 
gether are located on the parting 
line of the pattern. Two additional 
lugs, top and bottom, are placed on 
the large sizes and on some of the 
smaller sizes destined for heavy 
duty. The cores for forming the bolt 
holes in these lugs are larger in di- 
ameter than the bolts, to permit, if 
necessary, deflection of the assem- 
bled sections from a straight line. 

Sand in all the molds is rammed 
by hand. The pattern is mounted 
at a height above the floor to facili- 
tate this operation. Naturally the 
height varies with the diameter of 
the pipe and the _ size of the 
flask employed. The pattern is 
mounted on a cast iron box sur- 
mounted by a closely fitting ma- 
chined plate which serves as a strip- 
ping plate. A lever on the outside 
of the box controls a toggle arrange- 
ment on the inside by which the pat- 
tern is pulled down approximately 
l-inch before the half mold is lifted 
off. By changing the _ stripping 
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lates, various sizes of pipes may be 
1olded at any of the ramming sta- 
ions. 

Shoulders on the stripping plate 
ngage the rectangular guide pins 
iolted to the sides of the flask and 
hus locate it accurately in place. 
‘wo pins are bolted to the drag on 
ne side and two pins are bolted on 
he opposite side to the cope. With 
his arrangement, every pipe on the 
oor lies in the same relative posi- 
ion. Also it is impossible for a care- 
ess or hurried workman to place a 
ope end for end on a drag. This 
rrangement also facilitates pouring 
he metal. The molds are placed 
lose to each other to conserve floor 
pace and are poured at one end 
hrough gates formed:in the core 
rint. 

Two monorail lines serve each 
loor. A hoist suspended from one 
s utilized for lifting the flasks, 
molds and _ cores. Wood bottom 
boards are employed and these are 
nanipulated by hand. The second 
monorail is located above the gang- 
way. It forms part of a general sys- 
tem that extends with switches into 
ill parts of the foundry, including 
he space in front of the cupolas. 
Ladles suspended from this mono- 
ail convey molten iron to the vari- 


us floors. 


Ram By Hand 


Sides on the heavy cast iron pipe 
flasks are tapered to reduce the 
imount of sand required to a mini- 
num. This formation also dispenses 
vith the necessity of providing bars 
ither in the copes or drags. Sand 
trips on the joint side of the flask 
old the arch of sand in place after 
he drag has been lifted from the 
attern and before the drag is rolled 
ver and placed on the bottom board. 
‘he same of course is true of the 
ope, which only is rolled over at 
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Fig. 8 


Heavy Cast Iron Flasks Conforming Closely to the Shape of the Pipe and 


Equipped with Pins Near the Ends on One Side Yield 
Long and Satisfactory Service 


rare intervals. Usually it is lifted 
from the pattern and placed directly 
on a cored drag. The tapered sides 





. >. >. 
Pipe Specifications 
Nominal Class Approx. 
Inside (Work- Thick- Approx. Weight 
Diameter ing ness Pounds per 
Inches Pressure) Inches Foot Length 
4 150 0.31 16 96 
250 0.37 18 108 
6 150 0.33 25 150 
250 0.43 30 180 
8 150 0.37 36% 220 
250 0.47 44% 265% 
10 150 0.41 49% 295 
250 0.50 60% 363 
12 150 0.45 64%, 885 
250 0.53 75%, 453 
14 150 0.475 82 492 
250 0.565 94% 5667 
16 150 0.51 101 606 
250 0.60 115% 693 











hold the sand in place when sub- 
jected to the pressure of the molten 
iron. 

Sand is shoveled into the flask by 





g. 8—Pattern Is Mounted on a Stripper Plate Through Which It Sinks Before 
the Half Mold Is Removed 





hand and is rammed also with the 
shovel handle. The upper course is 
leveled off with a butt rammer. A 
nice degree of skill, gained only 
through actual experience, is re- 
quired to ram the sand to the proper 
density. If it is rammed too hard 
the iron will not lie against it quiet- 
ly and the resulting casting will be 
scrapped as rough, dirty, scabby, cold- 
shut or blistered. 

If the sand is not rammed hard 
enough, it will yield under fhe pres- 
sure and weight of the molten iron 
and the casting will be condemned 
as swollen and over weight. 


Spring Absorbs Shock 


Hand operated chain hoists are 
employed extensively throughout the 
plant and various appliances have 
been devised for attaching the loads. 
Several of these devices may be not- 
ed in the accompanying illustrations. 
The beam for lifting the flasks, 
shown in Fig. 8 has been in use for 
many years and apparently will last 
indefinitely. A piece of steel strap 
bent over each end and bolted in 
place supports a small cast iron 
sheave wheel. In practice a short 
endless chain is thrown over each 
sheave with the lower end engag- 
ing the trunnions on the end of the 
flask. With the load suspended in 
the air, it is rolled comparatively 
easily in this manner. The chain 
moves with the load. 

The coil spring shown in part in 
Fig. 1 represents one of the clever, 
spontaneous ideas by which work- 
men on any long running job, light- 
en the burden, shorten the time or 
increase the production. It serves 
as an insurance against any jerk or 
jump that might cause sand to fall 
from the core. The thickness of 
green sand swept on the core barrel 
is held merely by cohesion and con- 
sequently the cores must be handled 
without shock, jar or vibration. The 
coil spring between the hook on the 
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hoist and the link connecting the 
hooks attached to the core arbor, 
serves as a highly effective shock ab- 
sorber. 

The combination rig shown in Fig. 
3 readily may be applied to a wide 
variety of cores. Two leather straps 
are adjusted on the main part of the 
core at the proper distance apart to 
support and balance it. This dis- 
tance is decided arbitrarily by the 
molder. His facility is based on ex- 
perience and in time develops into a 
kind of unerring instinct. A length 
of steel bar engages the straps at 
the top and the bar in turn is sup- 
ported in the hooks of a ladle bail 
suspended from the crane hook. 

Hooks on the ends of a light chain 
enable the molder to adjust the 
length to hold the branch of the T 
core in a horizontal plane with the 
main body. The upper end of the 
chain is looped over the crane hook 
and the lower end is looped around 
a short rod inserted in the exposed 
end of a reinforcing pipe in the 
lower half of the dry sand core. 

A simple rig for rolling a cope is 
shown in Fig. 4. A short length of 
chain with a link at one end and a 
hook at the other end is attached to 
the loop handles in the cope. The 
crane hook automatically slips to 
the center when the weight is taken 
up. <A wood wedge in each handle 
prevents the chain from jumping 
during the rolling process. 


Employ Simple Rig 


The acme of simplicity is illustrat- 
ed in Fig. 7, a hook, a bar and two 
leather straps employed for placing 
a single dry sand core in two bell 
and spigot pipe connection molds. 
Many of the special fittings are 
molded in pairs in this manner to 
conserve sand and floor space and 
to avoid the use of chaplets. Each 
core half counteracts the tendency 
of the other half to rise under the 
influence of the molten metal in the 
mold. 

Cores for the regular 6-foot pipe 
lengths are formed of green sand 
swept on cast iron barrels as shown 
in Fig. 1. The barrel is placed hori- 
zontally in a modified turning lathe 
where the sand is applied through 
gravity and cohesion. The sand 
falls through the narrow, elongated 
nozzle of a hopper, on to the rapidly 
revolving barrel. In a few seconds 
the barrel is covered with sand to 
the required thickness. The super- 
fluous sand is removed and the de- 
sired shape and diameter are im- 
parted to the core by a _ suitable 
strike mounted on a frame in a man- 
ner to engage the core at a line on 
the circumference midway between 
the top and the bottom. 

The barrel is machined to a defi- 
nite diameter for a distance of 4 to 
8 inches at each end depending on 
the size of the core. This machined 
area corresponds to the core print, 
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on a core made in any other man- 
ner. It rests directly on the green 
sand core print in the drag and is 
engaged by the corresponding core 
print in the cope. The edge of the 
semicircular opening in the drag or 
in the cope flask, does not touch the 
arbor. A small wedge is driven be- 
tween the top of the print on the 
core barrel and the top of the arch 
in the flask end, after the mold has 
been closed and clamped. This pre- 
vents any movement of the core and 
insures an even thickness of metal 
in the casting after it has been poured. 


White molders assisted by colore: 
helpers are employed in the sectior 
of the foundry devoted to the pro 
duction of miscellaneous pipe fit 
tings. In practically all the repeti 
tion work, colored molders are em 
ployed, but nearly all the casting 
in what may be termed the genera 
jobbing class are turned out by 
white men. The cores are dry sand 
Outside the special shape flasks, the 
equipment, methods and process do 
not differ in any material degres 
from those found in the ordinary 
general jobbing gray iron foundry 


Recalls Pioneer Days on the 
By P. D. Forbes 


Pacific Coast 


HE accompanying illustration 

from a photograph of Smith 

Bros. Iron Works employes, 
Portland, Oreg., taken in 1877 is be- 
lieved to be one of the oldest, if 
not the oldest picture in existence 
of foundry employes on the Pacific 
coast. The young man third from 
right in bottom row is Rube Straus, 
still foreman patternmaker for the 
company now known as Smith-Val- 
ley Iron Works. A merger was 
formed with Valley Iron Works, Ap- 
pleton, Wis., a few years ago. The 
Smith brothers in the back row bear 
a remarkable family likeness to each 
other, even to the prominent watch 
chains. 

They were mechanics of unusual 
ability, and established their foundry 
in the sixties in the brick building 
shown, formerly the Oregon state 
penitentiary. 

The foreman molder, Bill Morgan, 
appears at extreme right, and just be- 
hind him with his hand on his shoul- 
der is John Laseward, then a man 
around 50, patternmaker, draftsman 
and engineer. He was a man of rare 
engineering talent whose advice was 
much sought in the seventies. The 
man second from end front row at 


right is Robert Collier, one of the 
early day patternmakers on the Pa 
cific coast. He arrived in San Fran 
cisco from Scotland in 1869 and be 
gan to work for Smith Bros., in 1870 
For many years he was general su 
perintendent, secretary and _ part 
owner. As the years rolled on the 
company built up a large and lucra 
tive business supplying the growing 
western lumber industry with a spe 
cial line of logging machinery ol 
every description. 

During the war the firm built 
many vessels and employed over 600! 
men in the shipyard. Besides log 
ging machinery, the company at pres 
ent makes a special line of paper 
making machinery. The plant ha 
occupied the same location for al 
most 75 years, a few blocks soutl 
from Portland's business_ section 
This was well out of the crowd i! 
the sixties when Portland’s popula 
tion was less than 10,000. In to 
day's Portland with over 300,000 
population, buildings of every de 
scription have been erected al 
around the plant, making the prop 
erty quite valuable. S. Smith, sor 
of one of the founders, is active head 


- of firm. 


A Group of Employes at Smith Bros. Iron Works, Portland, Ore. in 1877 
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Preventing Unsoundness 


BRONZES AND RED Brass 





Part IV 





atmospheres on a_ practical 
scale is that of Wolf and Burr, Trans- 
ictions, American Institute of 
Metals, 1915. They say: ‘“‘Our experi- 
ence shows that with a neutral at- 
nosphere, or one containing a slight 
excess of carbon monoxide, not more 
than 1 per cent being necessary, no 
ixidation of the molten metal 
occurred, and this without the neces- 
sity of covering the metal with char- 
coal, coke, glass, or other agents to 
prevent oxidation, the molten metal 
retaining its mirror-like surface.”’ 






dicates that much of 








tained in the furnace. 








serve their melting 
carefully and see that 
or Slightly oxidizing 











Slag Is Formed 






oxidation a slag covering is formed. which is the fourth of 







carbon monoxide in an electric fur- 
1ace causes formation of a dry scum, 








NE of the earlier investiga- Atmosphere Important 
tions on influence of furnace NFORMATION obtained by a 
number of investigators in- 
the dif- 
jiculty encountered from porosity 
in nonferrous alloys may be due 
to the type of atmosphere main- 


quently foundrymen should ob- 


pheres are employed. 
showing the effect of furnace at- 
mosphere, effects of oxidation, 
and laboratory researches on 
the composition of gases con- 
tained in bronze and red brass 
It is well known that with actual are included in this 
a series. 
On the other hand it is not so well The third appeared in the Oct. 
nown that a high percentage of 15 issue of Tue Founpry. 


Conse- 


practice 
neutral 
atmos- 
Data 


article 











whereas any furnace melting clean 

















netal with a neutral or approximate- tention to the occurrence of incipient 
y neutral atmosphere gives the shrinkage due to excesses of reduc- 
lear mirror-like surface referred to ing gases. They conclude: “Gas and 


vv Wolf and Burr. shrinkage cause porous metal and 
Somewhat later Woyski and Boeck, intercrystalline fissures. Oxidation 
ansactions, American Institute of gassing and shrinkage produce simi- 

Mining and Metallurgical Engineers, lar effects. Metal-that has been sub- 

1923, attacked the then nearly uni- jected to bad melting practice, 

ersal oxidation theory calling at- whether oxidized or gassed may be 









brought back to normal conditions 
by proper furnace practice. In case 
of gassed metal, a strongly oxidizing 
furnace atmosphere of a relatively 
high temperature, so as to produce 
quick melting will correct the gassed 
condition. The most important 
cause of gassed metal is the atmos- 
phere of the furnace. We believe that 
an oxidizing condition in the fur- 
nace is less troublesome than one 
that is reducing, providing that the 
metal is protected by a thin layer of 
mineral flux; also that it is more 
economical in time and fuel.”’ 


Shrinkage Theory Advanced 


Bolton and Weigand, 7'ransactions, 
American Institute of Mining and 
Metallurgical Engineers, 1929, in ad- 
vancing the incipient shrinkage 
theory to cover the general pheno- 
mena of intercrystalline porosity, sup- 
ply a large amount of quantitative 
data, confirming the observations of 
Woyski and Boeck, and indicating 
the effects of atmospheric conditions 
in open flame gas, crucible, and in- 
direct are electric furnaces. Most of 
their published work is confined to 
the alloy containing 88 per cent cop- 
per, 6 per cent tin, 4 per cent zinc, 
and 2 per cent lead, which was made 
up with a large percentage of virgin 
copper, tin, lead and zine. By care- 
ful analysis of finished castings the 
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*None of these were cast at the same time. 
**These were poured from the same pot with about 5 minutes 





Sand Cast* 





Composition of Gases in Copper 


(Gas heated for half an hour in the apparatus before removing) 


Chill Cast* 


Nature of metal Mersey Mersey 
| Pouring temperature 2552° Fahr. 2552° Fahr. 
| 
Sulphur dioxide and hydrogen sulphide 
Carbon dioxide 5.79 7.57 
Carbon monoxide . 41.43 32.38 
Hydrogen ............ ‘ 40.98 50.19 
Saturated hydrocarbons 1.97 0.93 
Unsaturated hydrocarbons 0.88 1.51 
Oxygen . ‘ ' 1.22 
Residual gas, nitrogen 7.83 7.42 
| Cubic centimeters of gas collected per 100 grams at 32 
3 > 88 


interval. 








Sand Cast* Sand Cast** 
Mersey Cathode 
2237° Fahr. 2245° Fahr. 2543” Fahri 
4.64 10.25 2.00 
9.30 10.01 4.50 
19.80 20.62 25.20 
56.72 52.89 56.95 
1.14 1.00 3.05 
1.19 0.60 0.75 
0.87 0.89 
6.32 3.98 7.55 
4.08 2.66 3.53 
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Re d 


Conditions 


Conditions of 
Furnace 


Fig. 25—Three 
Brass Caused by 
metal was shown to contain only 
traces of usual impurities. Their find- 
ings on furnace practice are as 
follows: ‘“‘The gas furnace was stud- 
ied first. The fuel used was mixed na- 
tural and artificial gas of the follow- 
Ethane, 


Las 


ing average composition: 

13.55 per cent; methane, 57.60 per 
cent; carbon monoxide, 11.53 per 
cent; hydrogen, 12.73 per cent; nitro- 
gen 2.60 per cent (by difference) ; 
carbon dioxide, 1.90 per cent, and 
oxygen, trace. 


Many Castings Made 


“In spite of the fact that regular 
operating methods melted the metal 
free from dross, it was 
feared that improper mixing of the 
gases in the burners allowed oxida- 
tion, therefore 100,000 test 
castings were made, over a period of 
with a furnace at- 

following average 
composition: dioxide, 3.96 
per cent.; oxygen, 1.20 per cent and 
carbon monoxide, 6.78 per cent. 

“This gave what the foundrymen 
term a long flame and resulted in a 


excessive 


some 


months, 
the 
Carbon 


several 
mosphere of 


rapid increase in porosity. It was 
evident that while the old practice 
was not ideal, increase in carhon 
monoxide and other reducing gases 
made things bad. It was obvious 
that the burners and arrangement 


of air and gas were improper. Better 
mixing burners were substituted with 
the following average result: Carbon 
dioxide, 11.8 cent.; oxygen, 0.4 


per 








per cent, and carbon monoxide, 0.9 
per cent. More nearly neutral at- 
mospheres effected radical increase 
in soundness in castings from these 
furnaces. 

‘Meanwhile records of the _ in- 
direct-are furnace were being anal- 
yzed. Shortly after installation of 


this furnace porosity began to mount. 


The ladles (dried and preheated) 
often boiled violently. This was 
particularly noticeable when char- 


coal was placed on the bottom—an ac- 
tion which from later experience we 
believe is analogous to the action of 


sand thrown into aircharged water. 
It was deemed desirable to produce 
a more neutral atmosphere in this 
furnace before working on gating 
and pouring temperatures. First of 
all, the bricks were left out of the 
spout. This made little change in 


atmospheric composition. Then other 
means were taken to produce a neu- 
tral atmosphere. analyses are 
taken twice daily. The following 
average monthly analysis is typical 
of present practice: Carbon dioxide, 
16.9 per cent; carbon monoxide, 0.6 
per cent, and oxygen, 0.5 per cent.’’ 


Gas 


In commenting on _ this 
Boeck mentions burning of the gases 
rejected from gates of unsound cast- 
ings. In a later discussion with St 
John, Bolton what causes the 
boiling of ladles if not dissolved 
gases in silicon-free metal melted 
under reducing monoxide ) 


paper 


asks 


(carbon 


atmospheres, and if not reducing 
gases what are the gases Boeck man- 
aged to burn. At that time Graham 


American 
1930, 


and Meisse, Transactions, 
Foundrymen's 
showed that deep etching tests indi- 
cate that neutral pro- 
duce the most sound 
differentiates between the effects pro 
duced by oxidizing and reducing at- 
mospheres as shown in Fig. 25. A in 


association, 


atmospheres 


bronze, and 


Fig. 25 shows interior fissures result 
ing trom a reducing condition. B 


shows the presence of oxidation, and 
uniform structure which 
obtained with a neutral atmos 
John while not refuting 
evidence given points out that 


C reveals a 
was 
phere. St. 
the 





different alloys probably are suscept- 
ible in different the fur 
nace atmospheres. 

Practical results are the criterion of 
the value and truth of research and 
theory respectively. Bolton and Weig 
and for example by applying research 


degrees to 


to large scale production work, re 
duced the porosity percentage on a 
selected group of particularly diffi 
cult castings from about 2.9 to 0.2 


per cent, over a 2-year period. Fur 
ther, the average strength of the 
alloy was raised from 35,000 to 40, 
000 pounds per inch 
in a short period, and the next yea! 
tensile of 42,180 pounds 


square tensile 


an average 


per square inch was obtained. This 
is higher than the maximum on ad 
miralty gun metal reported by 
Daniels in the Foundry Trade Jour 


nal, April 3, 1930. On the latter alloy 
using virgin metals und neutral at 
mosphere, Bolton and Weigand ob 
tained slightly over 49,800 pounds 
per square inch tensile using a test 
bar of dimensions quite like that of 
Daniels. (Tensile strength is a good 
criterion of incipient shrinkage, the 
two being in inverse ratio). 


Oxidation Occurs 


Others have obtained similar opin 


ions and beneficial results from 
work on a practical scale. Dews, 
Foundry Trade Journal, March 7, 


1929, points out: ‘‘Another explana 
tion of the peculiar appearance of the 


fracture of a porous casting is that 
the metal is oxidized. But why 
should the oxidized metal be con 


fined, as these bad places generally 
are, to a local area of the section? If 
the metal is oxidized, surely the oxide 
tints should permeate the whole sec 
tion. Sometimes they do, but general 
ly the discolored area is only local 
To avoid this so-called oxidation, one 
is recommended not to stew the 
bronze, but to melt it rapidly and to 
use a deoxidizer. All these remedies 
will, under certain circumstances, 
help in producing sound castings, but 
their effect is due to avoidance 
of oxidation. For instance, slow melt 
ing produce oxidized 


not 


is supposed to 








Nature of copper 


Pouring temperature 


Sulphur dioxide and hydrogen sulphide 
Carbon 
Carbon monoxide 
Hivdrogen 

Saturated hydrocarbons 
Unsaturated 
Oxveen 


hydrocarbons 


Residual gas, nitrozen 
Cubic centimeters of gas 
2 «de Fah 





(Gas Removed from 


collected per 
and 29.92 in. H: 





V 


Table 


Variation in Gas Composition 


the 





Cathode 
Fahr 
8.65 
15.35 
°1.05 


2543 


100 grams metal at 





Apparatus as Quickly as Possible) 


9945 


‘athode Mersey Mersey 
Fahr 2552° Fahr 2259” Fahr 
15.95 15.55 27.60 
9.20 8.40 6.60 
21.60 57.00 41.60 
31.40 7.60 
3.85 9 95 
2 60 9.45 2.10 
0.75 1.05 0.40 
14.65 1.40 21.70 
1.0 2.33 1.9 
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netal. Now, in actual practice, to get 
apid melting in the ordinary bronze 
oundry, working with natural-draft 
oke furnaces, the draft pressure 
1ust be high and the furnace atmos- 
yhhere must be oxidizing. As a matter 
if fact, there is plenty of experi- 
nental evidence that an oxidizing at- 
essential to produce 
least, one 


iosphere is 
ood-quality bronze. At 
ell-known foundryman has put on 
ecord that, where an oxidizing at- 
1osphere could not be secured in the 
irnace, sound castings could not be 
ade unless an oxidizing agent was 
dded to the alloy just before casting. 
He found that, when bronze was 
1elted under reducing conditions, 
he addition of lead oxide was neces- 
iry to induce soundness. 
“Now, in bronze there is an entire- 
different condition. There are no 
oluble oxides in the alloy. It can be 
shown that tin and zine both reduce 
opper oxide. In the making of 
bronze therefore, copper oxide is re- 
duced, and in its place zine or tin 
oxide is formed. These oxides are 
both insoluble in bronze. Zinc oxide 
is not only insoluble, but it is not 
even wetted by the alloy. Moreover, 
it is light, and it quickly rises to the 
urface of the melt, where it may be 
kimmed off. It is only when proper 
precautions are not observed in skim- 
ming and pouring that zine oxide 
will be found in the castings. 


Inclusions Appear as Patches 


“These oxide inclusions are readi- 
ly apparent without the aid of a mic- 
roscope, and appear as patches of 
greenish-white sandy material or 
sometimes looking like a bit of paper 
which has been screwed up and 
thrust into the metal. Apart from the 
insightliness of such patches of oxide 
on the machined surface of a casting, 
remembered that the 
mechanical 


it must be 
oxides are of low 
trength, and therefore they break 
ip the continuity of the metal and 
ower its strength. Oxide inclusions 
also may impede the liquid flow dur- 
ing the freezing and contraction of 
the casting, and thus lead to porosity. 
“The elimination of tin oxide is 
ot so easy as it is to free the bronze 
om zine oxide, because the tin 
‘ide is nearly as heavy as the metal, 
nd therefore does not readily rise 
» the surface of the melt, but re- 
ains disseminated throughout’ as 
soluble particles. Frequent com- 
ient has been passed on the fact 
at phosphorus, the most popular 
ioxidizer for bronze, will not reduce 
n oxide. As phosphorus’ usual- 
is added only to the extent of 
out 0.02 per cent, it is difficult to 
e how it can be expected to react 
ith any oxide distributed, as is the 
n oxide in the form of fine insolu- 
e particles. A much larger propor- 
on of any reducing metal would be 
quired to react under these condi- 
ons. 
“It is the 


author's considered 
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opinion that arguments which seek 


blame the cause of porosity in 


bronze castings on to oxides, gas oc- 
clusions, improper mixing or simi- 


secondary matters without full 


reference to the volume change on 
freezing and the freezing range are 
likely to be misleading; and that 
these two latter effects are of su- 
preme importance. 


“There seems to have been a gen- 
eral avoidance in the past of any dis- 
cussion of such a point of view, and 
on account of this remission there is 
at present a disappointing paucity of 
important fundamental data thereon, 
but if foundrymen were to develop a 
more sympathetic attitude toward re- 
search and a greater freedom in dis- 
cussing 
little 
quickly be guided into channels of 


there is 
could 


their troubles, 
doubt that research 


reduced to 32,145 


strength was 
pounds per square inch. The metal 
was sluggish and even at 2200 degrees 
Fahr. did not pour castings satisfac 


torily. The metal was poor and 
showed red brown spots like those in 
Thus excessive oxida- 
tion produces bad 
shrinkage, just as gassing, Impurities, 
wrong pouring temperature and im 
purities do. 


gassed metal. 
results, incipient 


The first extensive investigation of 
the actual nature of the 
tained in sound bronze was that by 
Carpenter and Elam, Journal, Insti- 
tute of Metals (London), 1918. From 
careful study of the data presented it 
is evident that all melting was done 
under reducing conditions and that 
soundness (or the opposite) depend 
ed upon catching the proper balance 
in pouring temperature. Thus the 


Lases con 





Table 


Effect of Furnace 


VI 


Atmosphere 








Density Percentage Tensile Elong. Fire 
No Gr./c.c. Unsound lb./sq.in. Per Cent Condition 
KC2* 8.110 8.9 Reducing 
KF2 8.751 1.45 $4,150 28.5 Oxidizine 
KJ1 8.507 1.20 34,380 20.0 ( Partially 
KJ2 8.501 4.27 36,620 20.0 § Oxidizine 
KK1 8.669 2.04 10,630 20.0} Partially Oxidizing 
Half previous charge 
KK2 8.739 1.62 13,970 13.0 ) presolidified 
KLI1 8.748 1.49 Oxidizing 
KL2 8.771 1.23 Onidizing 


*Contained 90 per cent copper and 10 per cent tin 
All specimens cast at 2102 degrees 


Fahr 








profitable incidence on practice.” 

While Daniels’ investigation, 
Foundry Trade Journal, April 3, 
1930, is directed principally toward 
the actual solubilities of various 
gases in bronze, it is significant that 
his highest percentage of unsound- 
ness is found in metal melted under 
reducing atmospheres. 

Because of slow melting, excessive 
metal loss and heavy slags, melters 
do not have to be told to avoid high- 
ly oxidizing atmospheres. When mol- 
ten copper is exposed to a highly oxi- 
dizing atmosphere, cuprous oxide is 
formed. In bronzes and red brasses 
the other metals oxidize before the 
copper. Zine will even remove the 
oxide from molten copper. 

Bolton and Weigand made up a 
mix of virgin metals, melted it and 
poured into ingot and test bars. They 
then remelted the alloy twice in an 
oxidizing atmosphere. The original 
alloy contained 87.14 per cent cop- 
per; 5.72 per cent tin; 4.87 per cent 
zinc, and 2.07 per cent lead. The 
tensile strength was 41,750 pounds 
per square inch, the elongation 44.4 
per cent and the elastic limit 17,500 
pounds per square inch. 

On the second remelting the alloy 
contained 90.48 per cent 
5.78 per cent tin; 1.33 per cent zinc 
and 2.21 per cent lead. The tensile 


copper, 








study is one of bronze melted under 
approximately the same furnace con 
ditions, hence the results cannot be 
expected to indicate the phenomena 
which are encountered under vari- 
ous melting conditions. If reducing 
gases are absorbable they should be 
found in both the sound and un- 
sound metal under conditions of 
their experiments. Bearing that in 
mind the following excepts are pre- 
sented: 

“The most unsound ingot was that 
poured at the highest temperature, 
and was made from fire-refined cop- 
per. Of those made from cathode 
copper, that poured at the highest 
temperature was also unsound but 
had not risen in the mold to the same 
extent as the former. Both those cast 
at 2255 degrees Fahr. and 2237 de 
grees Fahr. respectively were per 
fectly sound, and those poured at 
2075 degrees Fahr. were good. This 
emphasizes the fact that it is easy 
to get unsoundness by pouring at a 
high temperature, but it is not so 
easy to err on the other side and get 
unsoundness due to pouring at too 
low a temperature. The blowholes 
were bright almost without excep- 
tion, indicating that the atmosphere 
was reducing, not oxidizing Practi- 
cally every variety of copper was 
tried with the same results. Also it 


49 








appeared immaterial whether the 
melting was carried out in a coke or 
gas furnace. 

“Provided the metal is allowed to 
cool in the crucible, however much it 
may have been overheated, it is ob- 
tained quite free from blowholes. 
This applies to an alloy made for the 
first time or to previously cast metal 
which is remelted. This is to be ex- 
pected, or sound castings would be 
unobtainable. By alternately pouring 
from about 2552 degrees Fahr. and 
allowing to cool in the crucible, the 
same metal is rendered alternately 
unsound and _ sound. The actual 
casting operation, therefore, provid- 
ed the temperature is sufficiently 
high, is the deciding factor in produc- 
ing porous metal. 

“It is a generally accepted fact 
that blowholes are caused directly 
by the evolution of dissolved or 
trapped gas during the solidification 
range, and in the case of copper or 
its alloys this gas is generally con- 
sidered to be oxygen. Steam from 
the sand may account for those holes 
on the outside of the mold, but can- 
not be responsible for all. It was de- 
cided that the most suitable way of 
determining the cause and possible 
prevention of porous castings was to 
investigate the gas or gases which 
are actually dissolved and trapped 
in the metal. 


Gases Are Analyzed 


“Guichard attempted to solve the 
problem by a somewhat different 
method. He heated pure electrolytic 
copper in the form of blocks and 


wire in vacuo, and analyzed the 
gases evolved. He only heated the 
metal to 1112 degrees Fahr. and 


found that the volume of gas ob- 
tained depended considerably on the 
surface exposed; 100 grams of cop 
per wire gave off 6.56 cubic centi- 
meters of which 62 per cent was car- 
bon dioxide and 38 per cent 
hydrogen and nitrogen, between which 
he did not distinguish. 

“Guellemin and Delachanal, Comp- 
tus Rendus, 1910, estimated the 
volume and composition of the gas 
obtained by heating certain alloys of 
copper and tin in vacuo. The pieces 
were taken from sound and unsound 
forgings, and the gas consisted of 
hydrogen, carbon dioxide, and car- 
bon monoxide. The sound forgings 
gave off 90 per cent hydrogen, while 
the unsound gave larger proportion 
of carbon monoxide and carbon diox- 
ide. It was thought that by compar- 
ing the volume and composition of 
the gases in sound and unsound 
castings, any differences between 
them might give a clue to the prob- 
lem. To do this, sections cut from 
the castings were meited in vacuo, 
and the gases given off collected and 
analyzed. 

“The gas did not always all come 
off on the first heat, and sometimes 
two or even three melts were neces- 
sary before on further heating there 





was no change in pressure. A chill 
casting was an interesting example 
of this. The metal was heated until 
no further gas came off. On examin- 
ing it after cooling, it had the ap- 
pearance of an unsound sand casting, 
the surface had risen and it was full 
of large blowholes. On heating fur- 
ther more gas came off. Trials were 
made of a silica boat for holding the 
metal, but this had to be discarded 
as bubbles of gas collected between 
the boat and the under surface of 
the metal and remained there. The 
gas could not force its way out even 
at the reduced pressure, and the 
character of the solidified metal 
showed where these bubbles had 
been. This demonstrates that the gas 
does not readily escape from the 
metal. The gas began to come off at 
about 842 degrees Fahr. from a sand- 
casting; that from a chill casting at 
about 1382 degrees Fahr. 


Differences Are Slight 


“The most constant characteristic 
of all these gas samples is the large 
percentage of hydrogen. Allowing for 
errors in the analyses owing to the 
small volumes of the gases seldom 
more than 3 or 4 cubic centimeters 
and sometimes less—and for varia- 
tions in the experiments for differ- 
ences in the preparation of the cast- 
ings, ete., there is no outstanding 
difference between the gases eollected 
from sound and unsound castings 
which would account for the absence 
of blowholes on the one hand, and 
the presence of blowholes on the 
other hand. The gas that shows the 
greatest variations is carbon monox- 
ide, but there is nothing to indicate 
that it has any relation to the un- 
soundness. Taking everything into 
consideration, it cannot be concluded 
that there is any gas present in the 
metal poured too hot that is not in 
the sound metal, nor does it appear 
that there is a larger volume of any 
one gas or gases present in the one 
than in the other. Tables IV and V 
present some data on gases in copper 
obtained under different conditions. 
The large volume of hydrogen may 
be due to the dissociation of water 
formed by the combustion of hydro- 
carbons, with a simultaneous forma- 
tion of carbon monoxide and car- 
bon dioxide.”’ 

From the results obtained from 
their investigation Carpenter and 
Elam conclude: “The best casting 
temperature for admiralty bronze is 
about 2192 degrees Fahr. Overheat- 
ing to 2552 degrees Fahr. and pour- 
ing at that temperature is certain to 
produce porous castings. Pouring be- 
low 2012 degrees Fahr. often  pro- 
duces unsoundness. The nature of 
the copper appears to have little or 
no influence on the final results. 
Metal melted and cooled in the cruc- 
ible is sound, even if it has been 
overheated to 2552 degrees Fanhr. 
This also applied to previously cast 
unsound metal. The blowholes are 











formed by the liberation on cooling 
of gases dissolved in the metal. 

“The gas collected by heating pieces 
of castings in vacuo is of a complex 
nature, consisting of the typical fur 
nace gases. Its volume and composi 
tion vary with the method of collec 
tion, depending on the time the gas 
remains in the furnace. The twe 
types are: (a) The gas is removed 
quickly. In this case it has a smal! 
volume. There is little hydrogen 
and generally a fair proportion ot 
sulphur dioxide and hydrogen su! 
phide. (b) The gas is heated to con 
stant volume or removed only slow 
ly. In this case the volume is mucl 
larger. There is a large percentag: 
of hydrogen—about 50 per cent. 
and the sulphur dioxide and hydro 
gen sulphide are either very low 
or entirély absent. 

“The zine is largely responsible for 
this change, as there is much les: 
difference in the gases collected i: 
the two ways from pure furnace-ré¢ 
fined copper. It may act in two ways 
(a) It may lower the solubility ot 
these gases in the alloy. (b) By 
volatilizing in vacuo it reacts wit! 
the sulphur forming zine sulphids« 
and this condenses on the inside of 
the tube. A gas of approximately 
the same composition is found i 
both sound and unsound sand cast 
ings and in chill castings. There i 
not a constant or sufficient differenc: 
in the volume of gas obtained fron 
unsound and sound castings to ac 
count for the presence of blowholk 
in the one and their absence from th: 
other. 

Present as Oxides 


“It does not seem likely that the 
blowholes are formed by the libera 
tion of oxygen as all the oxygel 
present in the metal is in the form ot! 
oxides of zine, tin or copper, if ther 
is much present, the first two ol 
which are stable compounds and not 
at all likely to decompose when once 
formed. The analysis of the gas ob 
tained by heating pure copper re 
sembles that of the gas obtained 
from a copper-tin alloy, and this sug 
gests that the gases which cause un 
soundness in the alloy are actually i! 
the copper itself. The volumes ol 
these gases are also about the same 
When once the gases are in the meta 
itis very difficult to extract them. Th¢ 
most suitable practical way of avoid 
ing porous castings would appear to 
be to determine the temperature o! 
the alloy so as to insure that it is 
poured within the range 2318 t 
2102 degrees Fahr.”’ 

As can be seen Carpenter and 
Elam, melting under reducing con 
ditions found reducing gases in bot! 
sound and unsound metal. By the ex 
pedient of varying pouring tempera 
tures they determined a range iil 
which solidification was sufficientl) 
rapid to prevent rejection of gase: 
yet where the metal still retaine«c 

(Concluded on Page 54) 
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CARBON Is CONTROLLED 
In Synthetic Gray Iron 


FTEN a careful study of exist- 

ing plant conditions leads to 

changes which may result in 
reducing the labor cost of manufac- 
turing processes the betterment of 
the product without increasing the 
cost, the saving of raw materials or 
the profitable reclamation of a mate- 
rial which formerly was disposed of 
as scrap. Some time ago Robbins & 
Myers Inc., Springfield, O., manufac- 
turers of electric motors and other 
electrical equipment, were confront- 
ed with a problem of disposing of a 
considerable quantity of thin sheet 
scrap which resulted from stamping 
out the laminations used in motor ar- 
matures, ete. Since sheet scrap is 
bulky, a baling press was installed to 
place it in a more salable form. 


Scrap Is Sold 


Some of the bales, which weigh 
approximately 200 pounds each, were 
used in the firm’s cupola for the pro- 
duction of semisteel castings. How- 
ever, only a small amount of the 
baled scrap could be used in that 
manner, and in the major portion 


was sold as scrap. Those methods 


By Edwin Bremer 


of disposal of the scrap operated 
fairly well until the firm began to 
manufacture a large quantity of 
small radio transformers in which 
the cores were made from lamina- 
tions of high silicon sheet steel. The 
silicon steel contained about 3 to 4 
per cent silicon, and for that reason 
the regular purchasers of the baled 
soft steel scrap did not want it. 
Consequently, that type of steel 
scrap was a drug on the market, and 
had to be stored on the firm's 
premises. As it began to accumulate, 
ways and means were sought to use 
it in the cupola charges in the found- 
ry. It was found that the silicon 
steel scrap could be used, but not 
efficiently as considerable silicon was 
lost in the melting process. There- 
fore, attention was turned to other 
methods of melting. After investigat- 
ing different types of furnaces, it was 
decided to try the indirect-arc, rock- 
ing type electric furnace, and after 
considerable experimental work at 
the furnace manufacturer's plant, 
that type furnace was installed in 
the Robbins & Meyers’ foundry. 
Since the firm already had a heavy 


load demand on the power company's 
lines, the addition of the electric fur- 
nace to the power load made but 
slight difference in demand cost. 

The furnace installed has a capac- 
ity of 1 ton, and was supplied by the 
Detroit Electric Furnace Co., Detroit. 
Raw materials used at first were high 
silicon steel scrap, soft steel scrap, 
return foundry scrap, and petroleum 
coke. After the high silicon scrap no 
longer was available, as at present, 
the proper silicon content was ob 
tained by the addition of ferrosilicon. 
The baled scrap is hoisted to the door 
level by a \4-ton electric hoist which 
is mounted on a jib crane. At the 
door level, the bale is placed on a 
peel and pushed to the back of the 
furnace. The bales are distributed 
evenly across the furnace by direct 
ing the peel to the proper point 


Carbon Is Absorbed 


Petroleum coke is added with the 
charge in a definite proportion to the 
weight of the charge. Extensive ex- 
periments have shown that the ab- 
sorption of carbon by the molten 


metal involves the length of time 


{ 1-ton Rocking Type Electric Furnace Is Used with Charges Composed of Baled Sheet Steel Scrap, Ferrosilicon and 
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Petroleum Coke 





the two are allowed to react and the 
weight of coke added. Since the melt- 
ing time is 1 hour and 40 minutes for 
a ton of metal, the amount of carbon 
absorbed can be regulated by the 
weight of coke added. For example 
tests carried out with high silicon 
steel as the base metal showed the 
following carbon pickup: 

Coke Added Carbon in Iron 

Per Cent er Cent 

6 
6u 
86 
21 


I 
i 
1 


».26 

5 70 
From those values a curve was 
drawn which indicated the percent- 
age of petroleum coke necessary to 
give a content within the 
range of 3.0 to 3.6 per cent. Simi- 


carbon 


lar investigations were carried out 
on the charges now used, and any 
desired carbon content may be ob- 
tained. 

After the day's heats are tapped 


the furnace is charged, sealed, and 
allowed to stand without any power 
load over night. However, in those 
hold-over charges, no petroleum coke 
is added until the power is turned on 
the next morning. It has been found 
that the pick-up of carbon during the 
long interval is so great as to make 
the iron kishy. Power for melting is 
725 kilowatt-hours per ton, and 4 
heats are melted per day. The fur- 
nace lining is patched once a week. 

Carbon and silicon in the result- 
ing iron may be varied to meet any 
desired range for producing castings 
from those with a white fracture to 
those classed as extremely soft gray 
iron. The silicon usually ranges from 
2.0 to 3.50 per cent and the carbon 
from 2.5 to 3.5 per cent. One typical 
soft gray iron containing 3.25 per 
cent silicon; 0.035 per cent sulphur; 
0.29 per cent manganese; 0.060 per 
cent phosphorus, and 3.35 per cent 
total gave a transverse 
strength of 2900 pounds, a deflection 
of 0.19-inch, and had a brinell hard- 


carbon 


ness of 163. These tests were de- 
termined on a 1 44-inch 
diameter and 15 inches long broken 


specimen 


on 12-inch centers. 

Another specimen lower in silicon 
showed a tensile strength of 40,000 
pounds per square inch determined 
on pieces *%,-inch in diameter and 2 
inches long which were machined 
from the regular arbitration test bar 
114,-inches in diameter and 15 inches 
long. The brinell hardness meas- 
ured at the center of the cross sec- 
tion of the arbitration bar was 202. 
To differentiate the electric furnace, 
synthetic gray iron that the firm pro- 
duces, from ordinary gray iron, the 
trade name Aremite has been adopt- 
ed. Since the major portion of the 
special gray iron is used in various 
products such as the frames for elec 
tric hoists, gear cases for electric 
trolley cranes, ete., manufactured by 
the firm, advertisements published 
by Robbins & Myers Ine. place special 
emphasis on the fact that the mate- 
rial used has exceptional qualities. 


Cylinder Mold Is Jolted on a Machine 


HERE foundrymen have in- 

stalled jolt molding ma- 

chines without following the 
instructions of the manufacturer, 
trouble almost invariably has been 
experienced. In practically all cases 
a full set of instructions for setting 
up and operating the machine is sup- 
plied by the manufacturer. These in- 
structions are based on long experi- 
ence and when they are disregarded 
the purchaser only has himself to 
blame if the results are not satis 
factory. 

In one instance, the foundation of 
timber and concrete was so inade 
quate that draughtsmen in an ad- 
joining building complained that they 
could not draw a continuous line 
when the jolter was in operation in 
the foundry. In other instances the 
machine is loaded beyond its work 
ing capacity and imposes a wrecking 
strain on a foundation designed for 
normal working conditions. In all 
where jolting machines are 
mounted and operated properly, they 
give eminent satisfaction. 


cases 


Occasionally in the beginning, 
some difficulty has been experienced 
in having the sand pack properly in 
pockets and corners. Usually it has 
been found that the fault lies with 
the sand and not with the machine. 
Sand for use on a molding machine 
should be what is 
flowing. While hand ramming a sand 
may have more bond, be a little 
finer, may vary a little in homogen 
ity and moisture content, sand for a 
molding machine must be 
and prepared with care The more 


known as free 


selected 


intricate the design of the pattern, 


the greater the care to be observed 


in the selection and preparation of 
the sand. 

The greatest satisfaction is derived 
from sand with uniform sized grains, 
partly rounded and showing a maxi- 
mum strength with a minimum 
amount of bond. 

Illustration engine 
cylinder 18 x 30 inches and weighing 
6000 pounds that was molded on a 
jolt machine from aé split pattern. 


shows a gas 


After the mold was finished the small 


cores were set in the drag followed 
by the lower half’ of the jacket core 
and then the main core through the 


center. The upper half of the jacket 


Casting Molded from a Split Pattern 
on a Jolt Machine 


core then was adjusted in place and 
secured as well as a few small cores 
in the cope. Most of the fin shown 
at the joint of the jacket core is re 
moved in the machining operation. 
The vents in the jacket core are 
brought to the center and provision 
made for their escape through suit 
able openings in the mold. 

In making up mixtures for cylin 
ders, allowance made fo 
whether the cylinder is to operate in 
a vertical or in a horizontal position 
The action of the piston and pack- 
ing rings is more severe in a horizon 
tal engine than in the vertical type 
The weight of the piston is a con- 
siderable factor in the wear of the 
cylinder. In the casting shown in the 
illustration a satisfactory iron con- 
formed to the following analysis: 
Silicon 1.50 per cent, sulphur 0.10 
per cent, phosphorus 0.45 per cent, 
and manganese 0.80 per cent. 


must be 


To Standardize Fittings 

The American Society of Mechani- 
cal Engineers in co-operation with 
the American Standards association, 
Heating and Piping Contractors’ Na 
tional association, and the Manufac 
turers’ Standardization 
Valve and Fittings Industry 
ly published a tentative draft of a 
proposed standard for pipe plugs of 
cast iron, malleable cast iron, cast 
steel or forged steel which gives the 


Society of 


recent 


dimensions, threads, ete. 


American Monorail Co., Cleveland, 
has opened a new office at 7338 Wood- 
ward Avenue, Detroit, in charge of 
S. J. Woodworth 
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A FOUNDRY BUDGET Directs 


Operating and Sales EFFORTS 








ANY different conceptions of 
a budget are found in daily 
domestic and industrial ap- 
plications. Most of them are mean- 
ngless and their application results 
n only a flare up of momentary en- 
thusiasm which might better be de- 
voted to a more worthy effort. The 
i.uthor believes that the word budget 
means something which may be used 
is a guide, a mark to shoot at, in 
preference to a hard and fast finan- 
cial program which must be followed 
no matter what new and changing 
onditions arise. 

It further is assumed one who pre- 
pares a budget does not aim to make 
1. name for himself as having a most 
excellent insight into the _ future. 
Rather he is one who sets his total 
sales higher than he can reasonably 
expect from his business, and like- 
wise sets his costs less than be be- 
lieves can be attained. In striving to 
meet these ideal conditions the true 
worth of a budget will appear in bene- 
fit to the stockholders, satisfaction to 
the executive, and stimulation to the 
operators. 


Faces Problems 


The fall of 1927 found the author in 
maze of difficulties and uncertain- 
ties. Faced with a highly fluctuating 
narket, both in price structure and 
n volume, it seemed almost impos- 
ible to control and overcome the 
hop inertia to meet market varia- 
ions. The spirit was willing but 
nany of the cost records were but ac 
urate history, and poor working 
ools. No department or group of 
yperations stood out prominently in 
eed of corrective measures, and no- 
here could a controlling hand be 
laced to insure profits. Corrective 
fforts could not be made because it 
known 
It was suggested that 


vas not where to start o1 
vhere to go. 
form of budget might be the proper 
nd most convenient means of provid- 
ng the desired control of sales and 
perations. At first thought the idea 
eemed to be wholly impracticable, 
ut on more careful consideration, all 
ifficulties smoothed themselves away 
nd progress was started on a budget 
or 1928. 

The first presupposition of a suc- 
essful budget is that there is or 
hould be a profit above the cost of 


oing business. Therefore the _  as- 


umed selling price must be greater 
Right 


han the cost of operations 
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By A. K. Reading 








there lay the first great physiological 
benefit of the budget, because atten 
tion was called to the fact that no 
matter what the annual business 
might be, if the ratio of cost to sell- 
ing as budgeted was maintained, a 
profit was assured no matter what the 
sales might be. The author believes 
that a budget is wholly justified, if 





Gives Experience 


HE author speaks from ez- 

perience in describing, in a 
reminiscent manner, some o} 
the effects resulting from the 
use of a budget in a steel found- 
ry. His remarks apply with 
equal force to any other type 
of foundry. The idea of a budg- 
et, as presented, is not a hard 
and fast financial program, but 
rather a goal for directing the 
efforts of the organization. The 
results of the installation of 
such a system are given, and 
the elements of cost in their 
relationship to each other are 
discussed. The writer, A. K. 
Reading, is general manager of 
the Zimmerman Steel Co., Bet- 
tendorf, Iowa. This article is 
abstracted from @ paper pre- 
sented before the Steel Found 
ers’ Society of America at the 
meeting in Cleveland, May 14, 
1930. 











for no other reason than the one given 

When work was 
budget in November, 1927, it was felt 
that 2500 tons would be sold in 1928 
at a price of $145 per ton. This 


started on the 


could be produced at $135 per ton 
In line with the spirit of budgeting, 
the year’s tonnage was set at 3000 
with a $150. The 


cost of doing business was depressed 


sales price of 


to $130 per ton, leaving a spread of 
These figures 
unattainable 


$20 per ton for profit. 
at that time appeared 
and wholly fantastical. 

The spread of $20 per ton was to 
be the profit. How was this new 
profit consciousness to be applied? 
The monthly cost summary of the 
Steel Founders’ society supplied the 
necessary machinery. There, ready 
for use, was an ideal setup. On one 
hand, properly subdivided, were those 
items of cost for which the superin- 





tendent was responsible On the 


other hand, were those items for 
which the executive and his board of 
directors alone were responsible. In 
the first case, a budget would stimu 
late the efficiency and the 
the superintendent and his staff. In 
the second case, business volume is 
the dominating characteristic and is 
influenced only 
channels. The budget 


genius ot 


through executive 


would place 
the responsibilty of sales and manage- 
ment squarely up to the executive and 
his superintendent. The society cost 
summary became the foundation of 
our budget without a change in any 
item. 

The predetermined cost price was 
to be $130 per ton. This was broken 
down so that the superintendent had 
to do his work for $83.20 per ton or 
64 per cent of the cost, while the gen- 
eral expense would have to be held 
to $46.80 or 36 per cent of the cost. 
These costs and their percentages 
were again broken up, somewhat ar- 
bitrarily, into dollars per ton and per 
cent of total cost for every item listed 
on the Steel Founders’ society stand- 
ard cost summary. 


Costs Are Set 


The program called for 250 tons 
per month for both production and 
selling. Therefore, it became a simple 
matter to allot to each item of cost 
or expense, just the amount which 
should be spent in a month to carry 
on the program. Figures were pre 
pared for January, then for January 
and February, then for January, Feb 
ruary and March, and so on until the 
twelve consecutive months were cov 
ered and the budget was complete. It 
was proposed at the end otf every 
month to insert behind the divisions 
of the budget, the actual cost of each 
particular item from the beginning 
of January, as well as the actual per 
centage of total cost per ton for that 
item. 
budget percentages which were ex 


Some of the departmental 


perimentally set down are given in the 
following: 


Division l’er cent 
Metals 11.84 
Conversion 17.87 
Direct labor 9.36 
Molding Indirect Expense 11.39 
Core Dept. Indirect Expense "90 
Cleaning Indirect Expense 7.93 
inncaling Indirect Expense 2.71 


The first three months of 1928 
passed, then things began to happen. 
It became apparent that our hopes of 














securing $150 per ton for sales could 
not be realized. The drying up of a 
local souree of scrap shot the metals 
percentage up to 17 per cent of the 
cost instead of 11.84 per cent as budg- 
eted. Under the nonbudget opera- 
tions, these things probably would 
have been accepted as just another 
series of those irritants which keep 
the foundrymen from leading a dull 
life. 

However, with the budget, the pic- 
ture stood out with surprising clear- 
ness. We had expected to get a $20- 
spread between sales and cost, but 
after 3 months we were not getting 
the $20 and it didn’t look as though 
we would at the end of the year. The 
budget showed the fault and indicated 
those cost items which were contrib- 
uting to the delinquency. The rem- 
edy, of course, was to keep our $20- 
spread no matter what the sales price 
might be or what we had to pay for 
scrap. 

We had thought our $130 per ton 
cost of doing business was good prac- 
tice, but now under stress of neces- 
sity, everyone in the organization 
commenced to dig into all conceivable 
angles of the budget so that our total 
cost might be lowered. New equip- 
ment was added and better methods 
of manufacturing put in effect, meth- 
ods about which we had always talked 
but never installed. 


Budget Has Effect 


Results of this activity were far 
reaching. We ended the year with 
tonnage sold greater than the budget. 
Our costs were diminished and a 
spread between our selling price and 
cost of doing business was obtained, 
not of $20 as budgeted, but of a much 
larger amount, all of which exceeded 
our wildest expectations. The cost 
per ton of $130 was lowered greatly, 
yet the items totaling 64 per cent in 
the budget, for which the superintend- 
ent was responsible, came out 64's 
per cent, indicating a uniform effort 
toward reduced cost in each item of 
shop expenditure. The budget was di- 
rectly responsible for the good results 
we obtained because, first, it pointed 
out an inherently dangerous condi 
tion of trade which ordinarily might 
have escaped notice; secondly, it point 
ed out where the remedy lay and the 
paths by which it might be reached. 

It is not proposed here to outline o1 
delve into the detailed functions to 
which a budget may be applied. The 
larger the institution, the farther the 
breaking down of budget cost per- 
centages may be carried. Those favor: 
ing the bonus system of compensation 
can find a profitable means through 
the budget to reward where reward is 
due and censure where censure is due. 
A budget, if constructed as a co-op- 
erative friend and not as an inexor- 
able tyrant, can develop a guiding in- 
fluence, correcting many ills. It 
points to a department where savings 
can be made. During the first two 


months of 1929 our cleaning depart- 
ment expense was running 11.4 per 
cent of the total cost. It had been 
budgeted 9.9 per cent. The foreman 
was called in and his expenditure laid 
before him. He was shown that his 
department percentage was running 
higher than the budget because his 
supply account and his indirect labor 
percentages were swinging out of line. 
Probably for the first time in his life, 
that foreman was given a thorough 
and detailed picture of his depart- 
ment, not only in the offending items, 
but in all others. So completely did 
he grasp the idea, that by the end 
of May, that year, his indirect costs 
for the first 5 months were down to 
9.8 per cent of the total production 
cost. He had made up his deficiency 
entirely and even gained a little in 2 
months’ time. 

It is the intangible things like the 
above which have so thoroughly con- 
vinced the author of the great value 
of an operating budget. Its physio- 
logical effect on an organization is 
tremendous, and its possibilities un- 
limited. Our first attempts were 
made on cost per ton. Today, we 
combine this with a budget based on 
sales price, and we are of the opinion 
that ultimately the latter will be the 
only form used. 

When all the figures are compiled 
at the end of the year, a great many 
interesting statistics appear. Many 
phases of shop operation show up in 
a much more important manner than 
they do if budgeting is not attempted. 
Others, which generally have been 
considered highly influential on costs, 
scarcely warrant the excessive atten- 
tion that has been paid to them. 

To illustrate, some of the percent- 
ages of total cost are given in the fol- 
lowing table, with the reservation 
that they are the experience of one 
particular shop. 


Division 1% rce 
Metals 16.75 
Conversion . 16.65 
Direct Labor 12. 
Molding Indirect Expense 10.5 
Core, Indirect Expense 

Cleaning, Indirect Expense 

Annealing, Indirect Expense 

Sand, Indirect Expense 

Core Mixtures 


Wisconsin Group Hears 
Committee Reports 


Progress reports of the sand and 
test bar committees featured the reg- 
ular monthly meeting of the Wiscon- 
sin Gray Iron Foundry group held 
Oct. 8 at the Schroeder hotel, Milwau- 
kee. The work of the sand commit- 
tee was outlined by M. S. Ariens, and 
Prof. Scott Mackay, University of Wis- 
consin, Madison, presented the report 
of the test bar committee. Prof. Mac- 
kay described the work on the test 
bar committee in comparing proper- 
ties found in the standard A.S.T.M. 
test bar as compared with bars poured 
in a variety of other ways and with 


two sizes of the standard British test 
bars. Some interesting data have been 
obtained. Prof. R. S. McCaffery, Uni- 
versity of Wisconsin, also talked on 
the subject of test bars, comparing 
French, German and American bars. 

The group has been showing consid- 
erable interest in the work of the 
sand committee which is making a 
survey of the sands now being used 
successfully by members of the group 
The work includes the determination 
of fineness, clay content, permeability, 
strength, etc. After the committee 
has secured the previously mentioned 
data, it will be matched with corre- 
sponding information on sands within 
a reasonable radius of the membe 
plants. 

Attendance at meetings of the group 
has increased considerably since the 
founding of the group and although 
meetings are held in Milwaukee many 
firms from other parts of the state 
are interested. The group contains 28 
member firms of which 17 are from 
Milwaukee, 2 from Waukesha, and one 
each from Racine, Beloit, Port Wash- 
ington, New Holstein, Green Bay, 
Oshkosh and Brillion, Wis., North Chi- 
cago and Chicago, Ill. Total attend- 
ance has increased from 211 in 1927 to 
507 in the 1929-30 group year. Over 
1400 foundrymen have attended meet- 
ings since the group was formed. 


Preventing Unsoundness 
in Bronze and Brass 


(Concluded from Page 50) 


sufficient fluidity to fill the mold 
properly. However by the expedient 
of overheating the metal (2552 de- 
grees Fahr.), allowing it to cool in 
the crucible (this is allowing time 
for escape of gases) and pouring at 


lower temperatures they obtained 
sound metal. That shows that if 
gases are present their bad influences 
can be eliminated wholly or in part, 
by thermomechanical treatment 
Casting in a chill is one type—rapid 
cooling to prevent gas rejection. The 
other, allowing the gases to escape, 
is typified by the experiment wher¢ 
by holding the metal molten at a 
high temperature the gases are al- 
lowed to escape before casting. 
The results of Carpenter and Elam 
on pouring temperatures’ merely 
confirms the work of many others, 
Karr and Rawdons excellent paper 
being a typical example. It is only 
along the lines of constructive criti- 
cism that the writer ventures to 
point out that none of these pour- 
ing temperature researches has or can 
get down to the fundamental causes 
underlying the phenomena of poros- 
ity. It is more important to remove 
the causes than to modify the effects. 


Cleveland office of the American 
Manganese Steel Co., Chicago Heights, 
lll., has been moved to Room _ 909, 
Midland Bank building. 
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Fundamentals of 


FOUNDRY PRACTICE 


Auxiliary Equipment and Method of Operating the 








Part XXII 


foundry superintendents 





OME 
never succeed in calculating ex- 
actly the necessary quantity of 


ron to be charged. They estimate 
approximately the tonnage to be cast 
then check up the level of the last 
charge from time to time and thus 
estimate the quantity of metal avail- 
able. If, in their estimation, suffi- 
cient metal is not in the cupola, one 
rr two supplementary charges are 
dded. 
When the material in the cupola 
; exceptionally low, that is, when the 
ast charge is down to just above the 
tuyeres, it is not advisable to add 
ny more. The bed coke is partly 
suurned away and extra coke is re- 
quired for any additional iron. This 
nereases the cost of melting the 
ron, 
In a filled cupola the charges of 
etal become heated progressively 
the blast as they descend. They 
hus arrive in the melting zone at 
high temperature. If the cupola is 
harged when it is very low, the iron 
is no opportunity of becoming 
eated on the way down and requires 
msiderable time to reach the melted 
ate. An additional quantity of coke 
so is required, as stated previously. 

















‘ig. 273—Blower or Fan Used To Sup- 
ply Air to Cupola 
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Cupola Exert an Important Influence on the Castings 


By Ivan Lamoureux 


Interpreted in the Light of American 
Practice by Pat Dwyer 





Melting the Iron 


COMPETENT foundry su- 

perintendent can estimate in 
advance the amount of iron re- 
quired to pour all the molds on 
the floor. This estimate is one 
of the tests for his fitness for 
the position. An over estimate 


means excessive expense for 
handling and melting more 
metal than is required. An 


under estimate means that some 
of the molds on the floor must 
remain unpoured until the nezt 
time the cupola is made ready, 
thus taking up valuable floor 
space and probably deteriorat- 
ing. Size and shape of the blast 
pipe leading to the tuyeres exert 
an important influence on the 
volume and pressure of the air 
Straight 
pipes or those with wide sweep- 
ing curves are best. Under cer- 
tain conditions a forehearth is 
a commendable addition to a 
cupola, but in the majority of 


entering the cupola. 


instances it is not necessary. 
Proper precaution and careful 
operation during the melting pe- 
riod are the 
in holding the lining repair bill 


principal factors 


to a minimum. 











With a little experience, one readi- 
ly can determine when the cupola 
ceases to melt any further iron. No 
more smoke is visible and the flames 
escaping from the charging door or 
from the top of the stack become 
white. The blower becomes more 
noisy. By looking through the tuy- 
eres it will be noticed that hardly 
any iron is dropping. 

The blower should be shut off 
when melting stops, to prevent wear- 
ing away the lining of the cupola. 
Blowing air through the incandescent 
coke bed without any iron on top 
converts a cupola into an enormous 
blow-pipe having an extremely high 
temperature where the lining of the 





cupola wears rapidly. Therefore, it is 
preferable to leave a little iron in 
the cupola rather than keep the blast 
on until the last drop of iron is 
drawn out. 


Ash from the coke, oil and dirt on 
the scrap iron, scale on some pieces, 
sand from the pig iron and scrap 
united with the limestone, form a 
rather fluid slag which floats to the 
surface of the iron bath. If left to 
accumulate for too long a time may 
float into the tuyeres. Furthermore 
it presses on the metal, raises the 
height of the bath and increases the 
difficulty of stopping the stream at 
the tap hole. Normally the first slag 
is tapped after one hour's operation, 
then every half-hour. The slag runs 
continuously from cupolas operating 
ly as iron and will run off as fast 
as formed. 

Immediately after the iron has 
been tapped, the slag hole is opened 
by an iron bar and a bod is kept 
handy for stopping it. The iron rises 
little by little and raises the level 
of the slag, which runs off either on 
the ground or into a_é receptacle 
prepared for the purpose. The dia 
meter of the slag hole should be 
twice as large as that of the tap-hole. 
Slag sometimes does not flow as free- 
ly as iron and will not run off as 
fast as formed. 

As soon as the iron comes up to 
the slag hole level and a few drops 
run out, the slag hole is stopped by 
a bod obviously much larger than 
the one intended for the tap-hole. 
The tap-hole is immediately opened 
and a quantity of iron is removed 














Fig. 274—This Blower Delivers Air at 
Positive Pressure 












corresponding to the capacity of the 
crucible or well of the cupola. 

The height of the slag hole above 
the sand bottom is determined by the 
class of castings handled by the 
foundry. Where only small castings 
are poured from small ladles, the 
slag hole should be placed but a 
slight distance above the bottom, 
otherwise at the moment of tapping 
a large quantity of iron in the well 
will render stopping difficult. Filling 
small ladles will be rather dangerous. 
Where large castings are poured 
with large capacity ladles, it is ad- 
visable to have a high slag hole and 
a crucible sufficiently large to hold a 
quantity of metal in proportion to the 
weight of the castings. 


Forehearth Advantageous 


A cupola equipped with a fore- 
hearth is advantageous when treat- 
ing iron by reactive agents. Its use 
often is advisable when iron with a 
rather slight carbon content is de- 
sired. Where the melted iron goes im- 
mediately into the forehearth, it no 
longer is subjected to contact with 
the coke which gives it not only car- 
bon but also sulphur. In ordinarily 
machine parts this is not of much im- 
portance, but the conditions are dif- 
ferent where large proportions of 
steel are included in the melt. In the 
ordinary run of foundries the use of 
a forehearth entails additional up- 
keep and fuel expense. 

A number of deplorable practices 
are in vogue in many foundries. 
They are not based on any sound 
premise. Some foundrymen fill the 
cupola with coke to the charging 


door before putting in the first 


charge of iron. Obviously this is a 
sheer waste of coke. Others start the 
blast as soon as the first charge of 
iron is putin. Some even start blow- 
ing before the cupola is well fired 
and thus obtain cold iron in the first 
few ladles. 

Two types of blowers with essen- 
tially different principles of opera- 
tion are employed in foundries. The 
centrifugal type blower is the older 
of the two. A centrifugal blower 
should be placed near the cupola, 
protected against the heat, flames, 
smoke and steam, but always con- 
nected with blast pipes of large 
radius in straight lines or at least 
with generous curves, wherever 
bends are necessary. 

In this connection it is interesting 
to note that many prejudices still 
prevail. In some foundries the blower 
is placed underground. This is due 
to the conviction that the air will 
be fresher and that the efficiency of 
the cupola will be increased. In other 
foundries the blowers are _ placed 
near the roof with a duct coming 
down, under the impression that air 
flows down like water. 


Overhead Ducts Best 


General practice seems to indicate 
that overhead ducts are the best. 
They can be looked after better and 
are less likely to suffer accident. 
Cases are on record where founders 
broke iron over their blower ducts. 
The flying pieces struck the ducts 
and put the blower systems out of 
commission. 

In the positive blowers, two vanes 
or impellors, generally in the form 
of a figure eight, rotate in a cylinder 


in such a way that all the air draw 
in is compressed to the desired d: 
gree. To increase the pressure a1 
still maintain the same diameter « 
outlet all that is necessary is to i 
crease the speed. Thus it is possib 
to retain the same speed and reduc 
the size of the outlet to obtain 
higher pressure. This type of blows 
delivers a definite volume of air 
a definite pressure. 

Blast 
joined by flanges. These readily fo 
low the contractions and expansio1 
of the cupola and vibrations of hea) 
machines that often are set on po 
foundations. The founder may ca 
his own blast pipes and make the 
of a shape most suitable to his ow 


pipes may be steel tube 


requirements. 
Pipe Diameter Is Larger 


In practice, the diameter of the 
pipes is slightly larger than that 
the fan outlet, to compensate for t} 
slight losses in pressure. The further 
away the blower is located from the 
cupola, the larger should be the dia 
meter of the pipes. 

Fig. 275 shows a good installation 
A straight duct 7 makes a direct con 
nection between the blower V and 
the cupola C. Another satisfactory 
installation is shown in Fig. 276 
Duct 7 is made with large sweepin: 
bends. 

Fig. 2 shows only a passable i 
stallation. Duct 7 has short bends 
Fig. 278 shows a poor installation 
The pipe 7 is made with a series of 
right-angled bends. Efficiency is low 

After the heat is finished, the 
cupola is cleaned. The firing doo! 
is opened after releasing the loc! 









































Fig. 275—(Left Above) 
Sweeping Curve for Second Choice. 


Below) 








Fig. 276 





{ Straight Blast Pipe Is Preferable To Any Other Shape. 
Abrupt Elbows Impede the Flow of Air. Fig. 277 


(Right Above) 
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Fig. 276 


Least Desirable of Any of the Shapes Shown 
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g-bar. The safety latch is then re- 
ised on the bottom door and the 


op pulled out. This operation 
sould be performed with the great- 
est care as some iron still might be 
ing on the bottom which on drop- 
ng would burn the workmen. 
American cupolas have neither fir- 
e doors nor safety latches. The 
ittom door is held up by one, two 
three props, depending on the 
e. Sometimes, particularly on small 
cupolas, a chunk of pig iron is 
rown against the prop to knock it 
it. However, usually it is jerked 
it or pushed out with a long hook. 
bottom made up with old sand will 
drop down almost at once, but if the 
sand is too fat the bottom will have 
to be forced open by introducing a 
long steel bar up from underneath. 
In some cupola installations a flat 
iron frame is placed under the 
cupola to receive the hot coke and 
debris as shown in Fig. 279. The 
frame is connected by a cable or 
chain to a winch or a crane. As soon 
as the cupola has been dumped the 
frame is hauled out from underneath 
and the coke is cooled with water. 
\'sually one of the cross bars in the 
frame is employed to trip the prop 
under the bottom door or doors. The 
residue now can be sorted comfort- 
ably. This is always a difficult opera- 
tion when done under the cupola, 
especially if the same cupola is 
ised every day. Also considerable 
time is saved in getting the cupola 
back in service again. 
The coke is sprinkled with water 
ntil the fire is all out of it. The fol- 
lowing morning the material is 
broken up with a pick to separate the 
coke from the cinders. If there is 
iny reason to believe that iron is in 
he pile, it is all broken up with a 
edge. A simpler and surer way is 
to put it through a drum screen. It 
always good practice to pass the 
maller stuff through the magnetic 
separator. In that way a lot of iron 
recovered which otherwise would 
so out on the dump. Some founders 
favor the use of a wet mill for re- 
covering iron from the drop. 
To repair the cupola lining, the 
sunder enters the cupola through 
e bottom. Standing on a short lad- 
er he examines the walls and chips 
with a hammer all the coke or 
nder that may be sticking to the 
ills and tuyeres. He moistens the 
ollow spots carefully and fills in 
ith fireclay. It is a good plan to 
iss this clay through a mill before 
ing it. He finishes the job by 
oothing the walls with a brush 
d clay wash. 
Poor quality coke or coke charged 
insufficient quantities, particularly 
th large pieces of iron, frequently 
ise a bridge in the cupola, and 
ther stops or retards the melting. 
sort of plug, composed of half- 
elted material obstructs further 


peration. Sometimes the condition 
ecomes so serious that the bottom 
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Fig. 279—A Cage or Frame Attached 
To the Crane To Pull the Drop 


has to be dropped for the day and 
further attempt at melting aban- 
doned. 

Sometimes a bridge is formed at 
the end of the heat, due to keeping 
the blast on too long after all the 
iron is melted. The flame produced 
by the air passing through the in- 
candescent coke destrovs the lining 
which falls down into the cupola. 
Such a bridge is not serious. It can 


be forced down after the cupola has 
cooled by going in through the charg- 
ing door and pushing it down with 
a steel bar. 

Where no suitable melting equip- 
ment is available for heavy bronze 
castings, the metal may be melted in 
the cupola in almost the same man- 
ner as cast iron. 

The cupola is blown empty for sev- 
eral minutes charging the 
metal into it, to make the whole in- 
terior incandescent. The bronze 
charge is now put in, but in at least 
double the weight for iron. This pre- 
caution is observed to diminish oxidi- 
zation as a result of the intimate 
contact of the metal with the fuel. 

The ladles should be preheated to 
quite a high temperature to prevent 
the possibility of cooling the metal. 

After a cupola has been used for 
melting bronze, it should not be used 
for melting iron without first taking 
proper precautions to clean out the 
traces of copper which may remain 
imbedded in the lining and which 
would render the first cast iron ex- 
tremely hard and brittle. It is ad- 
visable to use the first heat after 
melting copper, for pouring ordinary 
castings, if serious trouble is to be 
avoided. 


before 
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Note—Material appearing under this head does not necessarily reflect the opinion of The Foundry 


or of 


To THE Eprrors: 

On page 92 of the Oct. 1 issue of THE 
Founpry one of the subscribers in- 
quired about melting 40 tons of iron 
in 9 hours. The writer wishes to take 
exception to the answer given. Small 
cupolas have a tendency to bridge on 
long heats and the writer has ex- 
perienced considerable difficulty in 
operating a 32-inch cupola. It is pos- 
sible but not practical to run such a 
cupola at the rated capacity for 5 or 
6-hours, but not much longer. This 
opinion is based on actual operating 
experience. 

The 1 to 10 coke ratio is low for a 
long heat and the figure the writer al- 
ways has used for the amount of air 
required is 153 cubic feet per pound 
of carbon. The amount of air then 
will depend upon the fixed carbon in 
the coke, and the coke to iron ratio. 
The coke bed should be 36 inches 
above the tuyeres instead of 30 inches. 
That will give a little higher melting 
zone with less danger of oxidized iron. 
The writer doubts whether a manufac- 
turer of cupolas would guarantee or 
recommend a 32-inch cupola for melt- 
ing 40 tons in 9 hours. 

It would be a good deal better to get 
two cupolas lined down to 42 inches 
in diameter and use them on alternate 








its editors, 


days so that one may be repaired 
while the other is in operation. An- 
other important consideration in melt- 
ing small tonnages continuously is to 
have either a forehearth or reservoir 
ladle so that 1 or 2 tons of metal may 
be accumulated in the event that a 
large casting has to be poured. 

Davip TAMOR 
Hartford, Conn. 


Molds Chill Roll 


To THe Eprrors: 

I was interested considerably in 
the query, “Chill Roll Cracking,” and 
I would like to express what I con- 
sider is the fault with the complaint. 
You mention that filtration in the 
core makes a which 
reacts against the contraction caus- 
ing the roll to crack You mention 
that the chill required is 2% inches 
and that the silicon content is ap- 
proximately 1.40 per cent. I have 
never known this silicon content to 
give anywhere near that chill depth. 
In good cupola practice 0.60 per cent 
silicon gives approximately 1% 
inches chill and in  reverberatory 
furnace work approximately 2 inches 
chill depth. In cupola practice of 
course, chill depth can be augmented 
greatly by oxidation or by the least 


solid center 














seaffolding, and in _ reverberatory 
furnace by oxidation. Roll cracking 
with a silicon content of approxi- 
mately 1.40 per cent makes it more 
complicated to find the cause, where- 
as if the silicon content had been 
exceptionally low giving us a glassy 
white iron right through the casting 
it would enlighten us considerably. In 
a metal of this description contrac- 
tion is great in all directions and if 
run particularly as you suggest from 
the top with so many small down 
runners on the outer side of the roll 
only aggravates the condition because 
hotter metal is obtained on the out- 
side where contraction will be most 
and colder metal nearer the core 
where contraction is smallest. 
Also the metal which comes into 
contact with the chill in which the 
roll is cast, solidifies much sooner 


than the interior of the casting 
to a certain distance from the 
chill face. It would have made 


this question easier if it had been 
stated if the chill was hot or cold 
before the roll was cast. I have 
seen this difficulty of roll cracking 
overcome by getting the chills to a 
good black heat before casting, the 
rolls being cast through a spinning 
runner in the bottom neck. To feed 
these rolls the feeding rod is never 
submerged into the casting but the 
top of the head constantly is kept 
open and a little hot metal added 
occasionally. It is quite easy to see 
that if a chill roll is cast and the 
outside of the body of the roll is 
pasty or in other words beginning to 
solidify that plunging a feeding rod 
down below the casting neck quite 
easily will burst the face of the roll 
nearest the chill face. 

Filtration of the core certainly 
will create a certain amount of ten- 
sion when contraction is taking place 
but take for instance casting steel 
pinions with a densener or internal 
chill similar to the shape of the 
casting (pinions weighing as much 
as 10 tons). These do not crack yet 
we have a solid center to contract 
upon. The denseners used are hot 
before casting takes place, which 
naturally creates a certain amount 
of contraction in the densener. I 
just mention this point to show that 
it is quite possible to pour certain 
castings with solid interiors without 
trouble. In castings where mixtures 
are such that segregation can take 
place, casting at too high a tempera- 
ture creates this trouble easily and 
is an important factor in obtaining 
good castings. 

If as you suggest filtration in the 
core is the cause why use a barrel 
to build the core upon. The follow 
ing sketch greatly overcomes this 
difficulty and is quite suitable for 
any kind of work and does not bend 
or twist as easily as barrels do. 

A straight steel or wrought iron 
bar has 4 grooves cut as shown in 
the accompanying sketch. These bars 
ean be slightly tapered and when in 
use the bigger and thicker end is 
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placed in the print of the mold. 
Small staggered holes can be drilled 
through these bars to insert wood or 
iron pegs as needed to hold the core 
material when upright. A _ shackle 
could be used to put core into 
position. When commencing to make 
a core on these core bars, insert first 
of all 4 round rods along the length 
of the bars to make vents. To hold 
these rods lap around with wire in 
about 4 _ places. Then bind with 
hemp or screw bands and proceed as 
usual after placing either wood or 
iron pegs to hold the core material. 
When these cores are in position to 
be placed in the mold make bottom 
of vents up and then fill the vents 
with small coke-ash dust which must 
be placed in a stove over night to 


insure freedom from moisture. 
These core bars’ through being 
slightly tapered. can be removed 


easily from the casting and filtera- 
tion overcome. 

Run these castings always from 
the bottom neck and by doing so 
the hot metal always is obtained in 
the center of the casting due to the 
spin of the metal. That also gives 

















Suggested Type Core Bar 


a soft center allowing the outer ex- 
tremities of the roll to contract with 
the least resistance. Only a good 
refractory sand should be used for 
the core particularly so at the point 
where the hot metal flows directly 
from the runner against the core. 
It is quite satisfactory to lap the 
core where the runner comes in a 
direct line with the wire after the 
wire has been thoroughly cleaned 
and tarred. Also a little tin plate 
wired on the core is satisfactory. 
Tarring the cores also is quite good. 
If the core has been dried _ too 
quickly causing cracks all over the 
core, burning the hay or hemp band 
around the barrel, and too great a 
heat used in drying core without 
doubt will encourage filtration. <A 
paint or blacking which would be 
quite all right for cores of this 
description where filtration is en- 
countered would be as follows: 
+ buckets finely ground silica; 
{ buckets finely ground cruci- 
ble pot; 1 bucket china clay; 
2 buckets black lead, and 1 
quart of coregum or similar 
core bond. 
WALTER BARKER 
Sheffield, England 


Epiror’s Nore: 

Our correspondent apparently has 
read the original question and 
answer hastily and thus received a 
mistaken impression. His com- 
ments while admirable in  them- 
selves, unfortunately are based on a 











set of conditions and statement 
which do not appear in the origin: 
description to which he takes excep 
tion. The illustration accompanyin 
the story showed a chilled, hollov 
east iron roller 30 inches outsix 

diameter, 25 inches inside diamets« 
except at both ends where the ope: 
ing was reduced to a hexagon 1s 
inches across the flats. In othe 
words the metal in the casting wa 
2% inches thick. The casting w 

poured from a mixture containing : 

per cent car wheel scrap, 30 per cen 
pig iron and 40 per cent commo 
scrap. The casting showed a cra 

34-inch wide from top to bottom. 

In our reply we pointed out th 
the silicon content of the mixtur 
approximately 1.40 per cent, woul 
not impart much of a chill to a cas! 


ing 2% inches thick. Mr. Barke 
writes: “You mention that the ch 


required is 2% inches thick.” H 
then chides us for suggesting th 
1.40 silicon iron would induce a ch 
of that depth! 

In another place he refers to he: 
ing the chill and pouring the ir 
through a spinning gate in the 
bottom neck to prevent the roll fro: 
cracking. We do not see what a} 
plication this remedy has for 
hollow shell roller 2% inches thick, 
30 inches diameter, 30 inches 
length and without any neck eithe 
top or bottom. 

Touching on the core he asks 
“If, as you suggest, filtration in tl! 
core is the cause (of the crack) wl 
use a barrel to build a core upon 
He then proceeds to describe a cor: 
built upon a solid bar. To this we 
must point out that we did not 
any time refer to filtration. We 
did not suggest a barrel to build the 
core upon. We described a plain d) 
sand core made in the form of 
shell a few inches thick. In brie! 
Mr. Barker is referring to one thing 
and unfortunately we were referrin: 
to another. All of which would seem 
to indicate that the adoption of def 
nite foundry terms is desirable. 


Pacific Coast Founders 
Elect Officers 


The following officers were electe: 
at the annual meeting of the Pacifi 
Coast Founders association Oct. 16 
President, Charles J. P. Hoehn, Ente: 
prise Foundry Company, San Fran 
cisco; vice president, F. G. Johnsor 
The American Foundry Co. Inc., Ak 
meda; treasurer, Charles A. Kingwell, 
Kingwell Bros. Brass Foundry, Sa! 
Francisco; secretary, Maurice & 
Greenberg, M. Greenberg’s Sons, Sa! 
Francisco. The following directors 
were elected: Charles J. P. Hoeh: 
F. G. Johnson, Charles A. Kingwell, 
Maurice S. Greenberg, Fred C. Kobels 
Bethlehem Shipbuilding Corp., Sa 
Francisco, and Elmer S. Anderso! 
Anderson-Barngrover Mfg. Co., Sal 
Francisco. S. M. Truitt continues a 
manager of the asscciation. 
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New Sand Gives Lift 


ESTION 

Has anything been published on 
the subject of concrete copes? We 
have a cope on which some of the 
hanging edges are extremely deli- 
cate and which we are afraid will 
wash away if formed in green sand. 
Dried cores cannot be introduced 
readily and our oven capacity is not 
ufficient to handle the proposed 
output of molds if the entire cope 
; made as a dry sand core. We have 
been advised to ram the copes in 
the usual manner with a mixture 
of core sand 12 parts and portland 
cement 1 part and then allow the 
copes to air dry for two or three 
days. It is claimed that this method 
will reduce the cost of making the 
molds. Danger of contaminating the 
and heaps will be removed by dis- 
arding the copes practically intact 
fter the castings are poured. We 
ive been informed that a sand mix- 
re of this kind is used in some 
outhern foundries for pressure fit- 
ng cores. 





‘SWER 
Comparatively nothing has been 
blished on the subject of cement- 
nd mixtures either in molds or cores 

the simple reason that the material 
ver has been adopted permanently 
any foundry. At one time or an- 
her many foundrymen have tried to 
troduce it but almost without ex- 
ption they have discarded it. So far 
we know, only one prominent south- 

foundry is now using cement- 
nded, air-dried cores. At this plant 
is type of core has been used for 

e past two years and apparently is 
ving every satisfaction. However, 
e management was forced through 
me trying experiences before all the 
inkles were ironed out of the prob- 
n. At this plant the cores are formed 
metal coreboxes mounted on a ma- 
ine which blows the sand into the 
‘rebox under pressure. The em- 
oyees’ hands only come into contact 
th the sand to a slight extent. 

Vhere the sand has to be rammed and 
indled by hand, it rapidly wears the 
in from the fingers, so that the 
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HIS department covers all 

problems relating to metal- 
lurgical, melting and molding | 
practice encountered in mak- 
ing steel, malleable-iron and 
gray-iron castings. Questions 
submitted = by bonafide sub- 
scribers to this department will 
be answered by members of the 
editorial staf¥ of The Foundry, 
where 





occasion 





supplemented 





| requires by the advisory staff 
| whose personnel is as follows: 
| John H. Hall 
Cast Steel 

M. A. Schwartz 
Malleable Cast Lron 
\ J. W. Bolton 
Gray Cast Iron 
| 





All questions should be ad- 
Editor, The 


| dressed to the 
| 
Building, 


Foundry, Penton 
Cleveland. 











coremaker, irrespective of his will- 
ingness to continue, is forced to re- 
sign. This has been the experience otf 
foundrymen up to the present. We do 
not think you have been well advised 
in selecting this material for a cope 
on the small job to which you refer, 
18 inches square and with delicate 
hanging edges. The mixture has not 
sufficient bond to enable you to lift 
the cope from the mold in the usual 
manner. The only way to handle the 
job would be to ram the cope on a 
rollover machine and remove the pat- 
tern from the cope after it had been 
rolled over. If you are ramming the 
mold by hand the pattern will have 
to come up with the cope. 

Your proposal to discard the mate- 
rial in each cope after it has served 
its purpose entails an unnecessary ex- 
pense. It will not amount to much 
where only a few molds are made, but 
it will amount to quite an item where 
the production is large. Molding sand 
and cement are comparatively cheap 
in your city, but the expense of col- 
lecting the discarded sand, hauling 
it away and dumping it, also must be 








taken into account. The factor of 
small or large production also enters 
into the proposal to ram the copes 
and allow them to harden for a few 
days before they are used. The idea is 
feasible if only a few molds are in- 
volved, but it is impracticable, un- 
economical and expensive if applied 
to a great number. Three sets of 
copes will be required. One in the 
green stage today. One in the drying 
stage tomorrow and one in the dried 
state when the castings are poured 
on the third day. 

Without actual examination of the 
delicate hanging edges to which you 
refer we cannot say positively, but 
we are of the opinion that this feature 
can be taken care of by making the 
cope in the usual manner with the 
exception that the hanging edges be 
formed from new sand. Spray the face 
of the finished cope with molasses 
water and dry it with a gas torch and 
you will find that the sand will not 
wash in front of the iron. A thin solu- 
tion of any water-soluble, core binde1 
will serve as well as the molasses 
water. A little plumbago incorporated 
in the blackwash will insure an extra 
clean face on the casting. 


—GED—- 
Pattern Halves Alike 


QUESTION 
Kindly explain to me what is 
meant by a pattern that is sym- 
metrical along the parting line. 
Also how does a knowledge of ferro- 
static pressure reduce the amount 
of scrap in a foundry. 
ANSWER 
A pattern that is symmetrical along 
the parting line is a split pattern in 
which the cope and drag halves are 
alike. Thus a single half pattern 
mounted on a plate may be employed 
alternately to make copes and drag 
molds. A number of half patterns 
mounted on a plate with due regard to 
center lines serve in the same manner. 
In some instances the cope may be 
placed directly on the drag with the 
right end of the cope coinciding with 
the right end of the drag. In other in- 
stances the cope must be swung 
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through an are of 180 degrees hori- 
zontally so that the left end may coin- 
cide with the right end of the drag. 
This feature and many others are 
covered fully in the series of seven 
articles on pattern mounting methods 
which appear in Tales from the Gang- 
way. 

A knowledge of ferrostatic pressure 
reduces scrap in the foundry in the 
same manner and for the same reason 
that an intimate knowledge of any 
other feature of foundry practice 
helps to reduce the scrap. For ex- 
ample, a man with a knowledge of 
ferrostatic pressure will provide ample 
clamps or weights to prevent the cope 
from lifting when the mold is filled 
with metal. He knows that the pres- 
sure on the face of the mold is in 
creased in proportion to the height 
of the head and governs himself ac- 
cordingly. In that manner he prevents 
weight distorted cast- 
prevents 


twisted, over 
ings. Also he runouts in 
flasks where otherwise the pressure 
would force the drag and cope apart 
at the joint. 


—€CQ & A — 
srele ™ . Yn ats . 
Pickle Cleans Castings 
QUESTION 
Do you know of any 
chemical for dissolving core sand, 
ete., from gray iron castings. We 
are under the impression that the 
castings can be dipped in a certain 
solution which dissolves the cores. 


prepared 


ANSWER 

The chemical employed extensively 
in the gray iron foundry at one time 
and still used for cleaning sand from 
the surface of gray iron castings is 
hydrofluoric acid. One part of 48 per 
cent acid is added to 30 parts water 
and the mixture either is poured over 
the casting or the casting is immersed 
in the liquid. Sulphuric acid also is 
employed for pickling gray iron cast 
ings. One part of ordinary vitriol is 
mixed with 4 to 6 parts of water. Care 
must be taken to pour the acid into 
the water and not the water into the 
acid. The solution is kept in a lead 
lined wooden vat with a wood grat 
ing resting near the bottom. The cast 
ings rest on the grating and the sand 
drops through to the bottom of the 
tank. After they are clean the cast 
ings are washed in hot water, about 
80 degrees Cent. (175 degrees Fahr.) 
To neutralize any acid, they are im- 
mersed in a solution made of lime, 20 
pounds and water 100 gallons. Then 
they are placed on an inclined screen 
and dried. Workmen should be cau- 
tioned in handling either of these 
acids as they cause severe burns 

The foregoing refers only to the re 
moval of sand or scale burned on the 
face of the casting. The method is 
not employed to dissolve whole cores 
out of the casting. If your cores are 
of a character that will not 
readily from the casting, the proper 
procedure is to change the core mak- 
ing practice and materials. A preven- 


clean 
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tative measure always is more satis- 
factory than one that attempts to be 
remedial. 








<€ GRAY IRON )>———. 


Cast Chilled Roll 


QUESTION 

We are enclosing a tracing of a 
chilled roll casting 27 inches diam- 
eter, 33 inches in length with a 10- 
inch diameter hole through the cen- 
ter. The outside of the roll mold 
is formed with a set of small iron 
blocks 2 inches square and 1% 
inches thick, set close together and 
convex on the side next to the cast 
ing. This arrangement produces a 
series of pockets on the surface of 
the casting, 17 in a row vertically 
and 48 in a row on the circumfer- 
ence. We have been casting a soft 
center or shell approximately 1 inch 
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Depressions in the Surface Are 


Formed by Smail Iron Blocks 


thick in the center so that it might 
be bored to fit the shaft. All othe: 
finished surfaces, including pockets 
are finished by grinding because of 
hardness of the metal. Do you think 
the small iron blocks, 1% inches 
thick, exert any chilling effect on 
the comparatively thick body of 
metal in the roll? What is a suit- 
able analysis for a casting of this 
kind? 


ANSWER 

You do not state whether the small 
chill blocks are backed by sand or by 
a chill ring. If they are backed by 
sand and if your iron is so hard that 
you have to place a soft iron liner in 
the roll, light chill blocks exert little 
additional chilling effect. If they are 
backed by a heavy chill ring, then 
undoubtedly they impart a heavy chill 
to the face of the casting. However, 
in the latter event a different grade 
of iron might be employed, one that 
might be machined in the center, that 
is unless you want to have hard metal 
all the way through the 
Under the present highly 
methods of grinding, we see no valid 


casting 


developed 





reason or necessity for inserting 
soft metal liner in the casting. T! 
inside of a hard, or comparativel 
hard casting, can be finished as reac 
ily as the outside by grinding. Th 
following analysis will serve if the 
iron is to be subjected to the chillin 
effect of a regular ring chill enclosin 
the small blocks: Silicon, 1.20 pe 
cent; sulphur, 0.12 per cent; phos 
phorus, 0.30 per cent, and manganese 
0.80 per cent. Presumably the smal! 
iron blocks may have been designe: 
primarily to take the place of sand 
cores and not for any chilling effec 
they might exert on the face of the 
casting. 


-—-GED—- 
Carbon Content Is High 


QUESTION 
Can you tell us whether petroleu! 
coke can be used in a gray iro! 
cupola and if good results can be ol 
tained with it? 


ANSWER 

Most cokes made from coal contai: 
approximately 90 per cent carbon and 
10 per cent ash. Many petroleum coke 
contain about 99 per cent carbon wit! 
a negligible ash content. Since carb 
is the combustible element 
it is obvious that the heat 
petroleum coke is higher than that 
coal coke. However, many petroleur 
cokes are weak in cell structure a 
may be crushed too much in handlin 
or under the burden of the cupol 
charge. Recently a petroleum coke 
said to be made by a special process t« 
insure good cell strength has bee! 
used to melt red brasses in a smal 
cupola. Petroleum cokes mixed wi 


im ec ke 


value ot 


} 


coal cokes are said to increase tl 
melting rate and the temperature of 
the iron. According to Boegehold 
Transactions of the American Found 
rymen’s asociation, 1929, the combusti 
bility of petroleum is high. One de- 
tracting factor to the use of petro 
leum coke is its high price. 


—GED— 
Sheave Wheels Crack 


QUESTION 
We are making a sheave wheel 2 

inches diameter which has to be 
chilled to a depth of 1/16-inch in 
the groove. The wheel has six arms 
which are ribbed top and bottom 
These castings are poured from a 
10 or 15 per cent steel mixture to 
secure a chill, and the arms crack 
near the rim. When we pour them 
from a soft mixture, the castings d« 
not crack, but the rim does not show 
chilled fracture. Can you suggest 
suitable mixture, precautions to take 
after the casting is poured, or any 
change in the design of the patter: 
to insure satisfactory castings. 

ANSWER 
We assume you are pouring the 


sheave on the hub, since that is the 
usual practice on practically all kind 
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of wheels. In the majority of cases 
position of the gate is immaterial, 
but in this particular instance where 
hin rim is cooled quickly by the 
lication of a chill, the central gate 
entuates the difference that normal- 
exists in the contraction time be- 
tween the rim and the center. You can 
ntain an approximate balance by 
st:ipping the hub immediately after 
iron has solidified and at the same 
e keeping the rim well covered. 
| easiest way is to turn the flask on 
edce, remove the bottom board, dig 
sand away around the hub and re- 
move the center core. 
ome irons chill more readily than 
others of a similar chemical analysis. 
\lso, some irons become more brittle 
n others when introduced into a 
‘ture where the silicon content ap- 
iches 2.00 per cent. A_ suitable 
lysis for this particular wheel in 
which a chill of only 1/16-inch is re- 
quired will show: Silicon 1.75 per 
cent; sulphur, under 0.07 per cent; 
phosphorus, 0.20 to 0.30 per cent, and 
manganese, 0.70 per cent. You will 
note that the sulphur and phosphorus 
e held to a low point and this is one 
of the most important features to pre- 
vent the casting from cracking. The 
design of the wheel is not abnormal. 
As an added precaution you might 
place a runner in the space between 
two arms and cut the gates into both 
irms, instead of the usual gates on 
top of the hub. 


-—GED— 
Castings Are Warped 


QUESTION 
We recently found a peculiar situ- 
tion in making to tailstock bases 
lathes. After these tailstock 
ises are scraped thoroughly and 
id aside for several hours, we find 
hat they are out of line from 0.002 
to 0.006-inch. Has any one else ex- 
perienced this trouble, and what is 
e cause? 
ANSWER 
Your letter does not quite make 
whether the tailstock itself is 
0 of line, or whether it is the 
e bed on which the tailstock may 
be fitted. It happens that lathe beds 
etimes warp or twist due to in- 
ial strain, particularly if tney are 
This warping or bending up or 
down is corrected by giving the pat- 
ern a camber or a bend in the oppo- 
s direction. The camber is deter- 
mined by the judgement of the 
ndryman and is the result of ex- 
perience, or it may be a cut and try 
hod. 
ome machinery makers take a 
‘h cut on their castings and then 
w them to age for long periods ex- 
“il to the atmosphere. After this 
od of exposure the castings are 
dblasted and the final machining 
formed. Another way of relieving 
rnal strain is to subject the cast- 
to heat treatment. A heat treat- 
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ment at 1200 to 1600 degrees Fahr. 
for 1 or 2 hours will normalize the 
casting. This treatment also may in- 
crease machinability. The cold cast- 
ings should not be placed in a hot fur- 
nace as they may crack. The heating 
should be uniform and gradual. The 
time mentioned is the holding or 
soaking period. Cooling also should be 
done slowly. In other words the cast- 
ings should remain in the furnace 
until they are black before removing 
to the air. 


<€ STEEL )>—— 


Sand Mixtures Vary 


QUESTION 
Can you give me any information 
on the most suitable sand mixtures 
for green sand molds for steel cast- 
ings? The steel is melted in the 
open-hearth furnace and the castings 
range in weight from 100 to 2000 

pounds. 











ANSWER 

The ftrst suggestion we have to 
make is that only the lighter castings 
should be poured in green sand. The 
heavier ones had better be poured in 
dry sand unless the sections involved 
are quite light. The mold in which the 


casting is poured must retain its 
shape without spalling, fusing or 


softening and carry away the gases 
formed. The sand must have a high 
fusing point and be permeable, that is 
to say to have good venting power. 
Usually steel molding sands contain at 
least 90 per cent silica and many times 
as high as 98 per cent. The ideal ma- 
terial would be one in which all the 
particles are spherical and of the 
same size. However, that hardly is 
attainable. 

Giving definite sand mixtures that 
will be suitable for your work entails 
considerable difficulty because of the 
variation in sands and in clays ob- 
tained from different districts. Con- 
sequently, a satisfactory mixture in 
one foundry center may be the oppo- 
site in another place. For example, 
the backing sand in one foundry is 
composed of old sand that has been 
through a sand reclaiming system. 
About 1 per cent fireclay and enough 
water to give 3 per cent moisture con- 
tent is added to the reclaimed sand. 
The facing sand is composed of 2500 
pounds of new silica sand, 80 pounds 
of fireclay, and a small quantity of 
bentonite. The moisture content is 
about 3 per cent. 

A foundry making castings around 
56 pounds in weight using old sand 
that has been through a sand handling 
system, adds about 0.33 per cent ben- 
tonite at each rebonding. Moistur> 
averages from 3 to 3% per cent. A 
large foundry making light and heavy 
castings uses the following facings 
for green sand work: Light castings 

100 quarts moist new silica sand; 
12 quarts of bentonite; 10 quarts of 
silica flour, and 2 pounds of dextrine. 
For the heavy castings the facing mix 
ture consists of 30 shovels of moist 


new silica sand; 10 shovels of washed 
and dried silica sand; 3 shovels of 
silica flour; 2 quarts of dextrine, and 
26 pounds of bentonite. 

From the information presented you 
can see that the molding sand mixtures 
vary from foundry to foundry Each 
foundry has its own particular way of 
mixing its facings. By careful experi 
menting with the sands you have, and 
the knowledge you have of the results 
obtained from various mixtures, you 
should be able to standardize on mix 
tures for the different types of castings 
you make. We also suggest that you 
consult Chapter VIII of Hall’s The 
Steel Foundry. The chapter referred 
to deals with molding, pouring and 
digging out steel castings. 


< MALLEABLE >» 
Reactions Are Described 


QUESTION 

What are the reactions involved 
on adding mill scale or iron oxide 
to a molten metal bath in the air 
furnace? What is the sequence of 
losses of carbon, silicon and man 
ganese, and the percentages of loss 
of these elements for a given oxide 
addition? 














ANSWER 

In general the reactions may be 
stated to be the reduction of the mill 
scale say iron sesquioxide to iron, and 
the formation of carbon monoxide, 
carbon dioxide, and manganous oxide 
from the resulting oxygen plus the 
several elements of the bath. Which 
element oxidizes first depends primari- 
ly on temperature and somewhat upon 
composition. Whether carbon mon- 
oxide or carbon dioxide forms depends 
upon temperature also, but above the 
melting point the gas formed is al- 
most exclusively carbon monoxide. 

At low temperatures corresponding 
to cold molten iron, silicon is more 
readily oxidized than carbon; at high 
temperatures such as those used in 
steel melting, the carbon oxidizes more 
readily. Similar statements may be 
made for the elements manganese 
and carbon. Generally speaking the 
reactions do not occur in sequence, but 
all together at rates varying with 
temperature so that as temperature 
changes, one or another predominates. 
There is never sufficient accurate 
knowledge of temperature in practice 
to permit more than an approxima- 
tion of what is likely to happen. 

The total loss of carbon, silicon 
and manganese will be such that the 
oxygen content of the resultant car- 
bon monoxide, silica and manganous 
oxide equals that of the added mill 
scale. The percentage of any one 
which will be oxidized depends as pre- 
viously outlined on the temperature 
so that the loss of the elements sepa- 
rately is not predictable except rough- 
ly. To exercise proper control over a 
bath by the method of ore or scale 
additions requires a preliminary anal- 
ysis after the addition and suitable 
further adjustment of composition. 
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Metal Causes Trouble 


We are having considerable trouble 
with a casting which we are sending 
you. We have marked where the cast- 
ing leaks under a pressure of 150 
pounds per square inch. The mixture 
is 20 pounds copper; 1 pound lead; 1 
pound zinc; and 1% pounds of tin. 
We melt in crucibles in coke-fired fur- 
naces and pour at 1850 degrees Fahr. 
We use no flur, and have used the 
same mixture for years in valves and 
so forth, but this is a new style and 
we have had trouble from the start. 
Is there anything wrong with our miz- 
ture, and if so what would you suggest 
as a remedy. In addition to the leaks, 
cracks show up on the threaded ends 
after they are machined. We blow the 
castings are hot. We 
have examined the castings carefully 


COTES when the 


and have failed to find any appearance 
of cracks at this stage. Our custome) 
contends that it is the fault of the 
metal, or bu blowing the cores while 
the castings are hot. We, however. 
feel that the fault is due to the meth 
machining, and think that the 
theading is done at one 
and our contention is that the 
tap spreads and cracks the 
We would like to have 
as it mau help us to solve the 


od of 
operation 
taper 
castings. 
your opinion 
prob- 
lem and get into production at an ear 
ly date as the customer is pushing us 
for castings 

To judge the mixture it has to be 


brought into percentages. These are 


85.10 per cent copper 1.25 per cent 
lead; 4.25 per cent zine; and 6.40 per 
cent tin. The &5-414-4144-6144 coppel 


lead-zine-tin alloy will never stand 
pressures unless deoxidized, but even 
when deoxidized it will not stand pres- 
sures if poured at 1850 degrees Faht 
for this is the pouring temperature 
of an alloy of 80-10-10 plus 0.5 per cent 
phosphorus, and at that it is a trifle 
low. The following alloy will with- 
stand 150 pounds air pressure, when 
the casting is immersed in water: 8&4 
per cent copper; 6 per cent zine; 5.50 
per cent lead; 4.50 per cent tin. In 
addition add to the metal 10 minutes 
before it is taken from the furnace, 
1% ounces of phosphor-copper con- 
taining 15 per cent phosphorus, for 
each hundred pounds of alloy. 

Get a reliable pyrometer and keep 
it calibrated and take the temperature 
of every heat, and pour at 2150 de- 
grees Fahr., never lower, but it may 
be 2200 degrees to start when there is 
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a long line of molds to be poured. The 
cracking is due to the metal not be- 
ing deoxidized, and is caused by in- 
tercrystalline films of oxides such as 
deposited zinc oxide. The blowing 
out of the cores has nothing to do 
with this cracking. Deoxidize your 
metals, but do not overdeoxidize. 
pour hot, and above all, get the metal 
hot in the furnace. It will not hurt it 
to be brought to 2300 degrees Fahr., 
in the furnace. 


—{ a ca) 


—°,,° ° 
Fittings Turn White 
We are washing our brass fittings in 

water, and after they are washed they 
all turn white. Can you recommend 
something to put into the water when 
they are tumbled, so that when taken 
out they will not be white? All the 
water we have tried has turned the 
castings white. 

We are at a loss to understand in 
just what way the castings are whit- 
ened. If it is a deposit of some pow- 
dery substance white in color, the 
water must contain some alkaline sub- 
stance. In that case the natural color 
of the brass should be restored by im- 
mersing them for a few minutes in 
water acidulated with muriatic acid. It 
would not be advisable to add the acid 
to the tumbling mill if it is fitted for 
running water. If the water remains 
in the barrel the acid can be added to 
the water. However, it is well to con- 
sider the action of the acid on the 
tank or its connections. 

Another question that enters is, are 
the castings white before being tum- 
bled? If so, the metal contains alumi- 
num and the color so imparted can- 
not be tumbled off. Neither can it be 
removed by weak acids, but it will be 
eliminated when metal free of alumi- 
num is used. 


—CQ aA) 
All Metals Shrink 


Can you furnish us with a formula 
for a metal that has no shrinkage? 

There are no metals or combina- 
tions of metals known that occupy the 
same volume they have in the molten 
and the solid state. However, some al- 
loys shrink less than others, and one 
that finds considerable application in 
making patterns consists of 50 per 
cent of tin and 50 per cent of zine 





Ingots Should Be Used 


We manufacture large quantities 
brass fittings using cocks and fau 
with addition of 10 per cent cop 
and we recently started to use the 
tings only, omitting the copper ad 
tion. We tap the fittings using at 
ping machine and we have be 
troubled with a few complaints 
split fittings. We melt in @ cruci 
furnace using hard coal on the 1 
tom with coke around the sides, of 
crucible. We are sending Si 
ples of the castings which we h 
broken down by squeezing them ii 
patternmaker’s vise. We find ti 


f our trouble comes on the 


most o 
nerside seam on the ell and tee. The 
generally is a black trace in the met 
as you will note. 

The scrap brass mentioned may c 
sist of a considerable amount of 
low brass, which will 
zine contert of the alloy being us¢ 
This is not good. The fractured 
faces of the brass show a poor co 
position of brass and consequently 
line of fittings you are turning « 
are quite inferior to what the t: 
usually demands. 


increase 





Owing to the diversified chara 
of the scrap metal, we believe t! 
the quality of your product would 
greatly improved if, instead of usi 
scrap metals, ingot metal was s 
stituted. The ingots are handled a1 
melted 
Although the ingot may cost slight 
more than the raw scrap, the ultim 
result is profitable. The brassfounde 


easily, and the loss is le 


will make more money by sticki 
strictly to the making of castins 
and by getting production than 


combining a smelting business wi 
his foundry. There is a number 
compositions available in ingot for 
but for these fittings it is not 
visable to select a yellow brass 
got, because then there will be ot! 
losses to offset the gain obtained 
using the cheaper metal. 

To each hundred pounds of met 
add 1% ounces of phosphor coppe 
just before it is taken from the f 
nace, or when it is removed a! 
skimmed. About 5 minutes 
elapse after stirring in the ph 
phorus before pouring the molds. The 
black trace complained of is caused by 
the presence of oxides. A_ reliable 
dealer in ingot metals can be selecté 
from the advertising pages of T! 
Founpry. 


shou 
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Kensington 
Steel Co., 
Chicago 
Upper Right 
J. A. DUNCAN 


William Duncan 
Co., Fast Boston 
Mass. 


Lower Left 


N. BERG 


Euclid Foundry Co., 
Euclid, O. 


Lower Right 
I. D. ALEXANDER 


American Foundry 
Equipment Co 


; Mishawaka, Ind 
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Fig. 1—Daniel Boone Starts Erplorations. Fig. 2—The Treaty of Watauga Transferring A Large Tract 


Tablets Honor Kentucky Pioneers 


Henderson County Historical Society Unvails Plaques Which 


Show the Courage and Resourcefulness of Early Settlers 


OURAGE and _ “resourcefulness the speakers and others on the plat- wilderness beyond the Alleghanies 

of nine men who cast their tall form were descendants of the nine namely Col. Richard Henderson, 
shadows over the history of original members of the Transylvania James Hogg, William Johnston, 
Kentucky and the region between the company, credited with opening the Thomas, David and Nathaniel Hart, 
Alleghanies and John Luttrell, 
he Ohio, have ‘ ery gown tyres Cowsuc tine Tee Vu Tan terme = ; : Leonard Henry 
een perpetuated } = Bullock and John 
n a series of ~e Williams. The 
bronze tablets af- . ear. oar company engaged 
fixed to the front Lom . ; 4 Dan‘el Boone to 
if the courthouse - es > : explore the Ken- 
n Henderson, tucky country, 
Ky. The tablets , ‘ negotiated the 
were the gift of : 4 7 great treaty at 
Judge Robert , fs the Sycamore 
Worth Bingham, ' = a : eearou fon ® a shoals of the 
descendant of f Watauga, com- 
james Hogg, one ‘ : : ; missioned the 











the pioneers, ; cutting of the 
nd were dedi- ; Q the Transylvania 
ated and un- trail by Daniel 
eiled under the ' . i Boone, Richard 
uspices of the . Gallaway and as- 
fenderson Coun- ' f sociates, built 
y Historical So- ; . the Transylvania 
iety. At the ‘ fort at Boones- 
eremony which ‘ borough, con- 
iarked the dedi- ‘ig. 3—G. H. Honig, Sculptor, Is Shown dt the Center, H. Holdkamp and C. W. vened the first 
ition, many of Diekmann, Art Bronze & Aluminum Co., Right and Left Respectively legislative assem- 


























Fig. 4—Henderson Was Laid Out in 1797 by Samuel Hopkins. Fig. 5—Meeting of the First Kentucky Legislature 
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Fig. 6—The Tablets Have Been Placed on the Court House at Henderson 


bly ever held west of the Alleghanies 
and labored mightily in populating 
and defending the new country. 

Agreement by which the Transyl- 
vania company obtained possession of 
an area including parts of what now 
are Kentucky, Virginia, North Caro- 
lina and Tennessee was the most colos 
sal real estate transaction ever nego 
tiated by private individuals in Ameri 
can history. For $250,000 the com- 
pany purchased from the Cherokees 
their claim to a vast area variously 
estimated at from 17,000,000 to 20,000,- 
OOO acres, 

The tablets were designed and 
modeled by G. H. Honig, a local sculp- 
tor, shown in the center of one of the 
accompanying illustrations. They were 
molded and cast at the foundry of the 
Art Brenze & Aluminum Co., Evans- 
ville, Ind., represented by H. Hold 
kamp (left) and C. W. Diekmann 
(right) in the same illustration. 

The molds were made in a fine 


water and dried before the metal was 
poured. The metal was melted in an 
open flame, oil fired furnace made by 
the United States Smelting Co., Belle 
ville, Ill. 


English Firm Will Make 
Sand Spun Pipe 


Staveley Coal & Iron Co. Ltd., De: 
byshire, Eng., is building a foundry 
420 x 200 feet, consisting of a centra 
shop and several auxiliary bays, fo 
the manufacture of cast iron pipe un 
der license from the Sand Spun Pat 
tents Corp. of America. The compan 
has been experimenting with the proc 
ess for some time. Pipes will be cas 
in 16 foot lengths of 4, 6, 8, 10 an 
12-inch diameters and will be of the 
bell and spigot type. The Staveley 
company expects to have the nev 
plant in operation by the middle of 
1931. 


Chain Belt Executives 
Are Advanced 


C. F. Messinger, vice president an 
general sales manager, Chain Belt Co 
Milwaukee, has been elected gener: 
manager. H. S. Greene, formerly con 
nected with the Barber-Greene Co 
Aurora, Ill., succeeds him as gener: 
sales manager and Brinton Welse 
formerly secretary, has been elected 
vice president and a director a * 
Merwin has been elected vice pres 
dent. A. R. Abelt has been name 
secretary and W. H. Brandt, fo 
merly assistant secretary, become 
assistant to the president. 


Ironton Fire Brick Co., Ironto1 
O., recently established a new dis 
trict sales and service office at 1409 
Fletcher Savings & Trust building 


grade of brass molding sand and the Fig. 7—Tablet of Judge Richard Hen Indianapolis, under the direction o! 


surface was sprayed with molasses derson 


JAMES HOGG~1776-EMISSARY FROM THE COLONY OF TRANSYLVANIA TO CONTINENTAL CONGRESS 
~~ PETITIONS THAT TRANSYLVANIA BE RECEIVED AS THE FOURTEENTH AMERICAN COLONY. 
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JEFFERSON WISHES FREE GOVERNMENT ESTABLISHED BACK OF VIRGINIA. JOHN ADAMS DECLINES TO 


SUPPORT THE DANGEROUS INDEPENDENCE AND REPUBLICAN NOTIONS OF THE TRANSYLVARNIANS 
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Transylvania Petitions Continental Congress To Be Received 
Erection of Markers 


Carl E. Von Luhrte. 


“THESE SIX TABLETS PRESENTED 
TO THE HENDERSON COUNTY 
rs Rcw KO); 4107.4 OE 10161 | oy mh AE 20) i 1 
COUNTY OF HEN DERSON KENTUCKY. 


ROBERT WORTH BINGHAM 


UNVEILED OCTOBER 11. 1929. 
COMMEMORATE THE SERVICES 
TO THE NATION OF THE 
TRANSYLVANIA COMPANY AND ITS 
PRESIDENT. RICHARD HENDERSON. 
R WHOM 
THE CITY AND COUNTY ARE NAMED 


COMMITTEE 
ARCHIBALD HENDERSON, CHAIRMAN 
ROBERT WORTH BINGHAM 
SUSAN STARLING TOWLES 
: LILLIAN WALKER THIXTON 
| WILLIAM HENDERSON SOAPER 


Ce 


as Fourteenth State. Fig. 9—Tablet Telling 
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ight Alloy Pistons 






Are Cast in Permanent Molds 





LUMINUM alloy pistons of the 
proper composition, correctly 
cast, and constructed possess 
many advantages including: High 
thermal conductivity, lightness, much 
lower temperatures of working sur- 
face, comparatively little oxidation 
and scale forming, high degree of ma- 
chinability, and increase in power 
(15 to 20 per cent). 

Light piston alloys should possess 
sufficient strength to withstand the 
shocks and gas pressures imposed at 
temperatures varying from 200 to 400 
degrees Cent. (392 to 752 degrees 
Fahr.). They must be hard and pos- 
sess the general qualities of typical 
red bearing metals in as high a degree 
as possible to resist the wear of the 
piston rings, etc. The specific weight 
of the light alloys should be at a 
minimum to attain a corresponding 
decrease of inertia of the moving 
masses. The saving in weight of the 
engine, as influenced by the lightness 
of the piston is of secondary import- 
ance for most purposes. 


Expansion Must Be Low 


Thermal absorption capacity and 
conductivity must be high. Since 
heat is applied to the piston head 
only, overheating is to be avoided, 
the local heat generated being con- 
ducted away and distributed as freely 
as possible. The coefficient of 
thermal expansion should not vary 
too much from that of iron, that is 
to say, the difference between the 
thermal expansion of the piston ma- 
terial and that composing the cy- 
linder must be small to avoid too 
large a clearance between cylinder 
and piston previous to warming up 
the engine. Insufficient considera- 
tion of this point may cause piston 
slap on one hand, and seizure on 
the other. 

Piston alloys must be highly re- 
sistant to the corrosive action of the 
fuel and the various products of com- 
bustion. The metallurgical, physical 
and mechanical properties of these 
alloys must be such as to be readily 
mixed, cast, heat-treated and 
worked. The cost of production of 
light metal pistons must not be pro- 
hibitive. 

The tensile strength of most light 
metal alloys decreases considerably 
with rise in temperature. The ten- 


sile strengths at 550 to 600 degrees 
Fahr. amount to about 


half of the 
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By Edmund R. Thews 


corresponding values at room tem- 
perature. For example, an alumi- 
num-copper piston alloy cast in chill 
molds gave a tensile strength rang- 
ing from 25,500 to 30,500 pounds 
per square inch at room temperature 
(70 degrees Fahr.) while at 575 de- 
grees Fahr. the tensile strength 
dropped to 13,000 to 14,000 pounds 
per square inch. 

By suitably alloying and heat- 
treating light metals it is possible to 
attain considerable increase in ten- 
sile strengths at elevated tempera- 
tures and notable improvements have 
been attained in this direction. How- 
ever, with the alloys now used for 
that purpose increase in _ tensile 
strength at the usual operating tem- 
peratures almost invariably is ac- 
companied by corresponding increase 
in specific weight. At the present 
state of development, aluminum- 
copper alloys with varying percent- 
ages of magnesium, nickel, man- 
ganese, silicon, and zine are used and 
recommended. Since the copper con- 
tent of these alloys usually is main- 
tained around 12 per cent, the specific 
weights are comparatively high. 

Addition of nickel and magnesium 
to light piston alloys appears to lower 
the specific weights by permitting a 
considerable decrease of the copper 
content, and to increase the tensile 
strength. The tensile strength of an 
American alloy, containing 4 per cent 
copper, 2 per cent nickel, and 1.5 per 
cent magnesium is 29,000 pounds per 
square inch at room temperatures 
and 17,000 pounds per square inch at 
575 degrees Fahr. Another American 
piston alloy contains 3.20 per cent of 
copper, 4.10 per cent nickel, and 0.35 
per cent silicon. An English auto- 
mobile piston contains 5 to 6 per cent 
copper 0.5 to 1.0 per cent nickel, and 
around 1 per cent each of zine and 
antimony. 

Table I comprises a list of 
satisfactory light piston alloys pro- 
duced in America, England, Germany 
and France. Table II gives the physi- 
cal and mechanical properties of some 
European alloys. It may be seen 
that practically all piston alloys con- 
tain copper in percentages varying 
from 3 to 15 per cent, while only a 
few European alloys omit this consti- 
tuent entirely. 

While hardness is one of the im- 
portant factors influencing the slid- 
ing properties and the service life 


some 











of light alloy pistons, this property is 
not as all-important as is supposed by 
some authorities. Becker’s statement 
in Der Mororwacen, 25, that a brinell 
number of 100 is the lowest to give 
good service under ordinary condi- 
tions is disproved by the fact that the 
hardness of the majority of light 
piston alloys does not exceed 75 to 
95 brinell. The sliding properties of 
piston alloys are influenced to an 
equally high degree by the structure 
of the alloys which, similar to typical 
bearing metals, must consist of hard 
particles imbedded in a softer matrix. 
Additions 


Make Iron 


A series of new light aluminum 
alloys containing, in addition to 
copper, varying amounts of the metals 
of the iron group, now are being de- 
veloped which are as hard as good 
cast iron, although the maximum 
hardness of these alloys is attained 
by ageing under the working condi- 
tions of pistons. These alloys also 
have a lower coefficient of expansion. 
It should be remembered in this con- 
nection that the elevated tempera- 
tures to which the pistons are ex- 
posed exert a certain amount of 
annealing, which induces a_ slow, 
but noticeable, reduction of hardness. 

There is a certain divergence of 
opinion concerning the value of heat 
treating chill-cast light alloys. It is 
a well know fact that the typical 
ageable alloys, such as the straight 
duralumin mixtures, do not represent 
satisfactory piston alloys, since under 
the influence of the working tempera- 
tures of cylinders recrystallization is 
induced which tends to lower quickly 
the original hardness values of these 
alloys. 

Chill-cast aluminum 
the hard, finely crystalline texture re- 
quired. Sand-cast alloys, on the other 
hand are hardened by quenching in 
cold water from a temperature of 
900 to 930 degrees Fahr. The same 
heat treatment may become necessary 
in the case of chill-cast alloys if the 
hard surface layer is removed by ma- 


alloys possess 


chining previous to finish grinding 
the piston. 
An exception to this rule is fre- 


quently made in the case of the mod- 
ern piston alloys containing copper, 
nickel and magnesium in addition to 
aluminum. The alloy L 24 in Table 
I always is heated at 950 degrees 
Fahr. for 10 to 12 hours and quenched 
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in boiling water. The castings then 
are held in boiling water a number 
of hours to accelerate precipitation of 
the insoluble constituents in the 
highly dispersed state required to in- 
duce the necessary degree of hardness. 
This alloy is now replacing the group 
of straight aluminum-copper alloys 
(Nos. 9, 9a, and 10, Table I) which 
used to be the most commonly used 
piston alloys in America, England, 
and continental Europe. 


The thermal conductivity of light 
aluminum alloys is high. There is 
little variation in thermal conductivi- 


ties between the different light alloys. 


combination sand and permanent 


molds. Sand castings possess the de- 
cided advantage from the foundry- 
man’s point of view that runners, 


gates, risers, chills, etc. may be placed 
and replaced at will until the best 
mechanical properties of the castings 
are obtained. With permanent molds 
the relative positions have to be 
judged beforehand, and few changes 
can be effected after the mold has 
been constructed. 

Permanent molds’ generally are 
used for casting all but the compli- 
cated types of pistons. Instead of 
iron and steel molds, various compo- 








Table I 
>. >. > >. 
Composition of Various Light Alloys 
Al Si Zn Cu Fe Sn Meg Ni Other 
Designation % % % % % % % % elements 

1. “KS”, German... . Remainder 0.50 16.0 0. 5-1 0.3 0.3 - 
2. German.. . do 0.4 0.3 15.8 0.9 ‘ > 
3. British Air Board.. 85.0 14.0 1.0 Mn 
4. German . Remainder 0.4 0.6 13.9 0.9 cane 
5. French do 0.5 13.0 0.7 
6. German ‘ do 0.4 0.3 13.0 0.8 6aea 
7. German do 2.0 0.3 12.1 1.0 ee 
8. Aerolite : do 12.0 2.0 Mn 
9. British Air Board do 12.0 eres 
9a. 2 L 8 English ; do 1-13 
10. French do 11.8 
11. German do 0.4 0.7 11.6 0.7 
12. Benz ° do 0.6 1.3 10.3 0.5 ee 
13. British Air Board do 10.0 1.0 
13a. American do 10.6 0.2 0.25 EES 
14. Lynite ; do 10.0 1.5 : 0.25 Mn 
15. Lynite do 10.0 1.0 05 pe. 
16. German do 0.3 0.8 9.8 0.4 
17. French do 0.2 9.8 4.0 1.0 
18. Lynite do 8.0 1.5 0.5 
19. Began do 2.5 7.0 
20. Benz Aviatik do 12.0 6.0 1.5 
21. English do . 1.2 5+ 0.50.8 0.7-1Sb 
22. U.S.N. 49-A-I do 0's 6.0 0's 3.0 Mn 
23. Rolls-Royce do 0.2 1.2 5.4 0.5 0.8 Sb 
24. Supra German do 20.0 5.0 0.5-1.0 : 2.0 Mn 
25. KS Nr. 245 do 12.0 4.5 0.5-1.0 : 0.7 1.5 1.0 Mn 
25a. L 24 Englis! do 4.5 8.38.7 4.5 : 
26. Duralumin do 0.4 4.2 0.3 0.5 0.6 Mn 
Sie Palins o« Remainder 4.0 1.5 2.0 ou 
28. Y-alloy do 4.0 1.5 2.0 
29. Daimler do 0.7 3.3 4.0 . _ 
30. American do 0.4 3.2 4.1 
31. Curtiss do , 2.5 1.5 ‘ 
32. Magnalite do 0.5 A [2 1.5 
33. Daimler do 0.7 a1 2.3 0.8 
34. Alusile do 20.0 1.0 0.5-1.0 
35. Electron do 2-3 Rest 
36. Magnalium Rest 5.0 
37. German do 7.0 
38. British do 5.5 








The chief advantages of the higher 
thermal conductivity of aluminum 
alloys claimed are: Increase in power, 
fuel economy, and elimination of the 
carbonization of oil under the piston 
head. 

The high coefficient of thermal ex- 
pansion of all the commonly used light 
piston alloys is their outstanding dis- 
advantage. Table II gives the various 
coefficients of expansion of some of the 
light alloys. Since the expansion of 
the common light aluminum alloys is 
large, a considerably greater amount 
of clearance must be allowed between 
piston and cylinder at room tempera- 
tures. To avoid piston slap due to 
excessive clearance, or seizure caused 
by lack of clearance, proper atten- 
tion must be paid this problem in de- 
signing light alloy’ pistons, parti- 
cularly when introducing new alloys 

Light metal pistons are cast either 
in sand, in permanent molds, or in 
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sitions of copper alloys have been 
used, without however, showing 
marked advantages. Gray cast iron 
molds are employed for the production 
of comparatively small numbers of 
pistons, gray iron molds with steel 
cores for larger numbers of castings, 
and all steel molds for casting more 
than 4000 to 5000 pistons of the same 
design. 

Steel molds may consist of any high 
grade steel or of medium hard 
wrought iron. They must be designed 
as simple as possible, avoiding too 
many sections, so as to facilitate the 
final cutting and grinding operations. 
The walls of the molds should be made 
as thin as possible to obtain the rapid 
cooling of the castings required for 
the production of suitable pistons. 

Sand cores in connection with per- 
manent molds frequently were em- 
ployed previous to the satisfactory 
development of the modern all-per- 


Pres- 


manent molds for light alloys. 
ent foundry practice in Europe re- 
stricts use of sand cores to the cast- 
ing of pistons with exceptionally com- 
plicated internal shapes, or where only 


a few pistons of certain internal 
shapes are to be produced. 

Of the various elements added to 
the basic aluminum-copper alloys, 
iron, nickel, manganese, zinc and mag- 
nesium from hard compounds im- 
bedded in the softer eutectoid matrix. 
Compounds such as FeAl, NiAl, and 
MnAl, appear in form of well dis- 
tributed scales influencing the hard- 
ness of the alloys to a much higher 
degree than the compounds of zinc, 
antimony, and magnesium. If both 
zinc and magnesium are present, a 
hard compound, Al,Mg,Zn, is formed 
the hardening influence of which is 
twice as effective as that of copper. 
A part from its influence as a mild 
hardening agent, magnesium exerts a 
powerful refining action. However, it 
is oxidized readily and forms drossy 
inclusions of magnesium oxide in the 
castings which show up in machining 
and tend to weaken the pistons. 


Sal-Ammoniac Coagulates Drosses 


One way of avoiding this difficulty 
is to stir sal-ammoniac into the melt 
immediately before casting. Frequent 
use of sal-ammoniac is to be recom 
mended for all piston metals, parti 
cularly when pouring into permanent 
molds. Better results may be obtained 
with a pulverized mixture of anhy 
drous potassium chloride, sodium 
chloride, and calcium fluoride which 
eliminates the oxide of aluminum and 
the aluminum nitride, increasing the 
fluidity of the melt and the density 
of the castings. The hardeners used 
in making up the alloys should also 
be treated with this mixture. 

Copper, manganese, iron and nickel 
are best added in form of hardeners, 
copper as aluminum-copper (50 per 
cent Cu) and manganese as aluminum- 
manganese (25 per cent Mn). Nickel 
and iron usually are added to the 
aluminum-copper alloy. Since copper 
does not alloy with iron carbides, the 
iron added should be as free from car- 
bon as possible. Iron carbides is dis- 
tributed throughout the casting in 
form of extremely hard nodules, ren- 
dering efficient machining treatment 
difficult. Swedish iron or special 
iron low in carbon is best suited for 
this purpose. If ordinary steel or iron 
is used (in form of turnings) a slag 
mixture consisting of soda ash and 
silica sand should be employed to 
eliminate as much of the carbon as 
possible. If zine forms a component 
of the light metal also, iron may be 
added as a zinc-iron alloy. 

The various white metals of low 
melting points, tin, zinc, antimony, 
magnesium, ete. are added shortly 
before casting. Magnesium is added 
last to make use of its powerful de- 
oxidizing influence. The probable loss 
of these metals through oxidation 
must be considered in calculating the 
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charge. The addition of these metals, 
followed by the treatment of the melt 
with salt mixture takes place at a 
temperature of not over 1275 degrees 
Fahr. 

The exact melting and pouring tem- 
peratures depend upon the composi- 
tion of the alloys used, weight of the 
pistons, shape and weight of the mold, 
and a most important factor, the pre- 
heating temperature of the mold. The 
temperature range applicable to all 
common purposes is 1275 to 1475 de- 
grees Fahr. The lower the pouring 
temperatures within this range, the 
more satisfactory the physical and 
mechanical properties of the pistons. 
The preheating temperatures of the 
molds range from 475 to 850 degrees 
Fahr. 

The alloys usually are melted in 
graphite crucible furnaces, although 
iron crucibles may be used for this 
purpose. The small amount of iron 
taken up by the aluminum alloys ap- 
parently is without ill effects in piston 
alloys. 

In pouring, it is considered best 
practice not to empty the crucible en- 
tirely, but to leave enough metal to 
form a bath sufficiently deep for the 
next charge. Oxidation of the white 
metals thus is reduced to a minimum. 





Break Scrap for Foundry 
in a Special Pit 


By J. C. Coyle 


Many commendable features have 
been incorporated in the equipment 
for breaking gray iron scrap in the 
yard of the General Iron Works, 
Denver, Colo. The pit was designed 
by D. J. Neville, chief engineer of 
the Stearns-Rogers Mfg. Co., one of 
the three member companies which 
pool their interest and make castings 
at the plant of the General Iron 
Works. 

This pit, is 15 feet in diameter and 
9 feet deep, mostly below the sur- 
face of the ground. An all-welded 
14-inch plate steel shell with a 6- 
inch angle ring at top and bottom, 
was placed in the excavation, with- 
in the 100-foot sweep of big yard 





The Drop Ball Is Operated by a Mag- 
net Suspended from the Yard Derrick 


base 10 feet in diameter and 7 feet 
thick was poured about a cluster of 
heavy shaftings, 3 feet long. To ab- 
sorb the impact of breaking scrap 
the shell was lined with cottonwood 
blocks 2 x 10 inches, tightly wedged 
between the two angle rings, ends 
outward, forming a spongy wall 
which is giving excellent service. The 
concrete bottom of the pit was cov- 
ered with tough clay to a depth of 
12 inches. 

A 4 x 5%-foot opening was left 
in the side of the pit nearest the 
derrick, so that the operator might 
have an unobstructed view of the in- 
terior to properly manipulate the 
3400-pound steel ball with which the 
scrap is broken, or the electromagnet 
used in placing and removing scrap. 
The opening was faced on the inner 
surface with 2 x 8-inch channels. 
A 2-inch plank was placed in the 
channels and covered with a 1 x 6- 
inch plate, the whole bolted through 
the block lining and steel shell of 
the pit. A curtain of %-inch chains 
covers the opening, spaced 4 inches 
apart by short sections of pipe on 
the %-inch rod on which they are 
hung. The rod is supported by five 
1 x 4-inch bars welded edgewise on 
top of the shell. 

A screen, 7 feet high, was erected 
around the top of the pit, to protect 
men passing by, as well as to safe- 
guard trains and other property of 
the railroad, which passes near the 
pit. This fence is 2-inch mesh backed 
with 1l-inch mesh, chicken wire. A 


ing the upper edge of the screen is 
in turn supported by eight 
inch vertical straps bolted in short 
angle clamps welded to the shell of 
the pit. The dirt fill around the pit 
was banked to the top of the shell 
and thoroughly tamped. 

Other types of pit were experi- 
mented with, prior to the installa 
tion of this one, particularly a square 
pit in which it was found difficult 
to get at either scrap or the ball 
with the electromagnet. The stress 
to which a pit of this kind is sub- 
jected is indicated by the fact that 
the steel ball splits from dropping 
upon the scrap and must be replaced 
periodically. The tough cottonwood 
lining of the pit is hardly marked 


%4 x 2- 


by fiying bits of metal and the 
springy construction of the screen 
above ground successfully resists 


damage in the same way, while con- 
fining small particles of metal to the 
pit. 


Aluminum Institute 
Chemists Meet 


Chemists representing members of 
the Aluminum Research institute, 
Chicago, held a meeting at the Cleve- 
land hotel, Cleveland, on Oct. 28 to 
discuss the progress that has been 
made since the previous meeting in 
establishing a standard method for 
the analysis of remelt aluminum and 
its alloys. Due to the numerous ele- 
ments likely to be encountered, con- 
siderable difficulty has been found in 
obtaining concordant results when 
the usual methods are employed. 
However, reports of the co-operating 
chemists indicate that many of the 
difficulties have been overcome. 
While considerable investigation still 
is necessary, results indicate that a 
standard method for everyday use 
by both producer and consumer will 
be evolved. 


E. A. Whitney, formerly manager 
of the specialty department handling 
high temperature cements and plastic 
refractories, A. P. Green Fire Brick 
Co., Mexico, Mo., has accepted a simi- 
lar position with the Mexico Refrac- 





derrick. Below the shell a concrete 14 x 2-inch spring steel band hold- tories Co., Mexico, Mo. 
Table II 
Physical P rti {S$ All 
7 Melting Coeff. of Tensile 
- Specific point Expansion Strength Ibs. Elongation Brinell 
No. Gravity Fahr. a per. sq. in. per cent Hardness Remarks 
1 3.1 1000 22 to 24 X 104 24,600 to 31,400 0.5 110 to 130 chill-cast 
3 11,200 
22 18,000 8.0 
24 2.7 980 17 t0 19 X 104 24,600 0.5 100 to 130 chill-cast 
25 2.8 1050 19 to 20 X 10-4 24,600 to 31,400 0.5 110 to 130 chill-cast 
2¢ 2.8 1000 22 to 24 X 10-6 56,000 to 60,500 15 to 20 110 to 125 hot-pressed 
a — and aged 
27 and 28 s . 18,000 chill-cast 
34 2.6 1050 17 to 19 X 10-4 22,400 1 to 2 80 to 90 chill-cast 
35 1.8 930 24 to 25 X 104 24,600 1.5 85 to 90 chill-cast 
47,000 4.0 65 to 70 pressed 
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quarters 
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some 


casting the 


Liberty Bell during my ap 
prentice days. This’ of 
course is a gross exaggera 
tion I served my time in a 
gray iron foundry Trust 
ing that the foregoing clears 
up all debatable points in a 
satisfactory manner, the 
reader can raise no further 
objection when I say that I 
was looking at a group pic 


ture taken when the new 
century was coming in-—Oh, 
well, if you insist, the year 
was 1901 of the Christian 
era At the time the pic- 
ture was taken I do not 
think any member of the 
group was contemplating 
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the severance of the ties 
which bound him to his job 
in that particular foundry, 
and yet, inside a year the 
whole gang, with the ex- 
ception of one who is there 
at present, had disappeared 
and been replaced by others. 
At infrequent intervals dur- 
ing the first few years, I 
heard of or from two of these wan- 
dering birds of passage, but today I 
have not the faintest idea where any 
of them are with the exception of 
Bill. He and I left about the same 
time, but we traveled in different 
directions for many years until a 
fortuitous set of circumstances 
brought us together again here 
eral years ago. 


sev- 
From an occasional hint in his 
conversation, or maybe a brief glint 
of the old wanderlust in his eye, | 
know he is not completely cured 

and never will be cured until the old 
gent with the beard, the scythe 
and the him for a 
ride He is one of the great army 
to whom the continually 


long 
hour glass takes 
ranges 
beckon, 

Till a voice, as bad as conscience, rang 
interminable changes 
everlasting day 
night 
hidden. Go and find it. 
behind the Ranges 
behind the 


waiting for wou (io! 


Whisper, 


On one 
and repeated—so: 
“Nomethina 
Go and look 
“Nomething lost 


Lost 


When he 
night I 


randes 
and 
dropped in to see me last 


showed him the picture and 





asked him if he remembered the 
different individuals. I found that 
his memory was better than mine 
“\' 
1 
pif 
bo F 
> I 
t 





Bill Tells How Barrow 
Wheels Are Molded 


By Pat Dwyer 


The faces of the men in the group 
were familiar to me, but the names 
of several had escaped me altogeth- 
er. Bill not only remembered the 
names and faces, but he recalled the 
jobs each man was engaged on the 
day the picture was taken. 

He admitted modestly to the pos- 


session of a fair memory—just fair 
to middling as you might say—but 


he laid no claim to omniscience. For 
example he could not recall whether 
the picture was made on the 9th or 


the lith of August. Payday was 
on the 10th and he was not quite 
sure whether the picture was taken 


the day before or the day after. Bas- 
ing his opinion on the fact that cer- 
tain members were present, he was 
inclined to the opinion that the pic- 


ture must have been taken on the 
9th. Paydays, in those days, were 
paydays. 
“Do you remember the day the 
new super came in?” Bill inquired 
“Which one? It seems to me they 
were coming and going all the time 


we were there.” 

“Well,’’ Bill admitted with a grin, 
“the super mortality rate certainly 
was rather high for a while, but that 
is not unusual in a new plant. 
ing back on those old days I am re- 
minded of the colored minister en 
gaged in baptising members of his 
flock through a hole in the river ice 
He lost his candidate 
who snatched by the current 
whipped out of sight The old 
lad was equal to the occasion. 


Look 


grip on one 
was 
and 


“Beaming 
tops of his 


benevolently over the 


spectacles, he remarked 


piously: ‘De Lawd giveth an’ de 
Lawd taketh away. Pass 

along anothah one! 

| “However, I am_ thinking 

now of the day Jim Stewart 

irrived and took a_ walk 


around the shop to familiar 
ize himself with conditions 
| cupolas he 


few 


Back of the 
rs paused for a 
Ff to watch a 
> man 


minutes 
colored gentle- 


leisurely shoveling slag 


and other refuse 
intO a 
When the 


| 

| 

i half 
| 


from the 
irop, wheelbarrow 
barrow 
loaded, the 
hen¢hman 


was about 
trusty 
moistened his 

togeth 
distribu- 


rubbed 
er to insure 


palms, them 


proper 








Old Line: The Big Ones 








Always Get Away 


ad tion, 
lles 


han- 
with 


then grasped the 
and 


started away 
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his load. Jim was properly horri- 
fied. He was not going to permit 
that kind of soldiering to continue. 
He spoke to the colored gent. 

““*Hey, you!’ sez he. 

“The barrow man lowered his 
load and slowly turned around. 

‘““*Was you speakin’ to me?’ He 
inquired. 

“‘Certainly I was speaking to 
you,’ Jim said. ‘That's no load for 
a wheelbarrow. Come back here and 
fill it up.’ 

“The man gazed at him in pained 
surprise. ‘Fill it up? Man it is 
filled now all de full it’s goin’ to be 
filled.’ 

“So far as he was concerned the 
incident was closed with all the hon- 
ors in his favor. He skilfully ap- 
plied another dose of stickum to the 
palms and slowly stooped to grasp 
the wheelbarrow handles. 

“Clearly this was a time for all 
good men and true to rally round 
and so forth. Enforce discipline and 
all that kind of thing. 

‘“*Just a minute,’ says Jim. ‘Do 
you know who I am?’ The 


dignantly “‘We are only kids yet, 
compared to some of the real found- 
ry veterans. I had a letter the other 
day from a master foundryman of 
other days, Robert Emmet Masters, 
who will be 82 next Christmas day. 
He retired from active service 20 
years ago, but never has lost in- 
terest in the industry where he shone 
for so many years as one of the lead- 
ing lights. 

“A true craftsman and a pioneer 
in many lines, he freely shared the 
results of his investigations and dis- 
ecoveries through prolific contribu- 
tions to the technical press and 
through private correspondence. 


This too, at a period when foundry- 
men preferred to remain coyly hid- 
den in their shells and when writers 
on foundry subjects could be count- 
ed on the fingers of a one arm man. 












charioteer came to. rest, 
but did not straighten up. 
He merely turned his head 
on a long neck through an 
angle of approximately 90 
legrees and remarked care- 


lessly: ‘Man, Ah _ didn’t 
come heah to make ac- 
quaintances. You, bettah 





travel along and ‘tend to 
you’ own business an’ Ah'll 
tend to mine!’” “Yes,” I 
said, ‘“‘and before half an 
hour, the story was all over 





the shop. The cupola man, 
from his coign of vantage 
inside the cupola, had 
scooped enough of the daubing out 
of his ears to absorb the conversa- 
tion. With sundry profane embel- 
lishments of his own he passed the 
good word on to his helper. The 
helper generously shared the news 
with a few men working near the 
cupola. 

“For many days thereafter when- 
ever one molder had occasion to pass 
another man’s floor he would stop 
and inquire haughtily: ‘Say, fella, 
do you know who I am?’ 

“The second lad would assume a 
crouching position, spread his fingers 
in a derisive gesture, cull some 
choice tid bits from his foundry vo- 
cabulary concluding with the famil- 
iar: ‘Man, Ah didn’t come heah to 
make acquaintance. You bettah fly 
to (deleted by censor) outa heah an’ 
tend to you’ own business an’ Ah'll 
tend to mine.’ 

“This delicate bit of repartee nev- 
er failed to bring a hearty laugh 
from the roughnecks in the gallery. 
Heigho, we were a light hearted 
gang in those far away days of our 
youth and laughed easily and often.”’ 

“What do you mean, far away 
days of our youth?”’ Bill asked, in- 
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Half a Load Is Better Than No Beer 


“Something he read recently 
caused him to drop into a reminis- 
cent mood and while in that condi- 
tion he seized his trusty pen and 
dashed off the following epistle: 


Dear Bill: From your published 
remarks now and again I gather 
in a general way that you are in- 
terested in statistics. Well, here are 
a few you might add to your collec- 
tion. For over 40 years I averaged 
over 40 tons of gray iron castings 
per day. Now, how many train loads 
is that at 30 tons to a car load and 
30 cars to a train? 

These figures are conservative 
I was engaged in the foundry busi- 
ness for 45 years, 40 of them as 
manager of plants in various parts 
of the country. Many of these plants 
conducted car wheel departments 
and the output of car wheel shops 
runs into real tonnage. 

I have melted 150 tons of iron a 
day and have a record in print of 
25,000 tons of castings per annum, 
including such miscellaneous lines as 
railroad castings, cotton and sugar 
presses, ice machinery and all kinds 
of general castings. The largest sin- 
gle casting I ever turned out weighed 
70,000 pounds and all this at a time 
when bull strength and ingenuity 
had to serve instead of the present 
highly developed foundry mechani- 


cal equipment for nearly all purposes. 

“That certainly is a remarkable 
record,” Bill continued, ‘especially 
when you take into account—as he 
says—the period during which it 
was made. All the sand was rammed 
by hand and was transported around 
the shop in wheelbarrows. The stand- 
ard old Jrish locomotive—two start- 
ing bars and a single wheel—still 
is used to some extent in the found- 
ry and apparently it enjoys wide pop- 
ularity in many other fields. I had 
an inquiry the other day from a 
man who was thinking of making 
the wheels. 

“He was planning to make steel 
barrow wheels with cast iron hubs, 
but had not decided whether to cast 
the hubs in a green sand mold or 
in a pair of dry sand cores. of 
course they were not cores, properly 
speaking since they were 
designed to form the outside 
and not the inside of the 
casting, but you know how 
it is in the foundry, every 
hunk of artificially bonded 
sand formed in a corebox 
and dried in an oven is 
known as a core. He want- 
ed to know what would be 
the cost of making a pair of 
these hub cores with sharp 
sand at $3.50 per yard and 
labor at $2.50 per day 
where (a) the cores are 
made by hand and “(b) 
where they are made on a 
jolt machine. Each of these 
pairs of would re- 
quire approximately 1 cubic 
foot of sand. A cubic yard 
contains only 27 cubic feet, 
therefore the sand alone in 
each pair of would 
cost almost 13 cents To this 
must be added the cost of the 
binder, mixing and transporting 
the sand and the fuel for drying the 
cores. If a muller type of sand mixer 
is available the old cores can be re- 
conditioned several times with a min- 
imum addition of new sand, but un- 
der the most favorable conditions, 


cores 





cores 


each pair of cores will cost approxi- 
mately 25 cents. Manifestly under 
these conditions, dry sand cores can 
not be considered as a competitive 
factor. 

“Tron molds are employed in sev- 
eral foundries where cast iron hubs 
are applied to steel spoke wheels. 
However, supplementary equipment 
in the form of a hydraulically oper- 
ated truing device is required after 
the wheels are cast to adjust cast- 
ing strains, to bring the rim back 
to a circle concentric with the hub. 

“A green sand mold made in an 
iron flask is the ideal method for 
casting iron hubs on wheelbarrow 
wheels. The initial equipment is ex- 
pensive, but on a large production 
basis, this cost readily is absorbed. 
The equipment will last indefinitely 
and after the first cost is met, the 
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only operating cost is the cost of 
the labor and that is only a few 
cents per hub. 

“One prominent wheelbarrow 
manufacturer operates a small found- 
ry department for casting the hubs 
on the wheels. The rims are formed 
from flat strip steel which is punched 
for the spokes, bent to shape and 
the ends welded on a special electric 
welding machine. The ends of the 
spokes are inserted in the punched 
holes and welded in place. The hub- 
less wheels then are taken to the 
foundry and stacked in the vicinity 
of the molding machine. 

“This ingenious machine was de- 
signed and built by the company for 
this express purpose. Three stripping 
plate machines are mounted on a 
turntable which revolves around a 
high central pedestal. A bracket at- 
tached to the post supports a pneu- 
matic squeezing head the diameter 
of the small iron flasks in 
which the molds are made. 
Duplicate patterns of a half 
hub and set of half spokes 
are mounted on each ma- 


y 
chine. The hub on the Sia ; 
wheel is symmetrical, there- CEO Ve 
fore cope and drag molds 35) & 7 
are alike with the exception a \ 

of the gate which is placed / 

on the hub of the cope f y 
mold. The small circular = |—— } 


east iron flask is provided 
with notches in the joint 
which fit over the spokes on 
the pattern. Small notches 
in five projecting lugs serve 
to locate the rim and spokes 
before the cope is placed on 
the drag. Machined male 
and female joints serve to locate 
the cope axially on the drag. A sin- 
gle pin dropped through  corre- 
sponding lugs on the cope and drag, 
locates the cope circumferentially on 
the drag. Copes and drags are in- 
terchangeable. 


i 


“In practice, a flask is placed on 
the first stripping plate machine. It 
is filled with sand and the table is 
rotated one-third of a circle where 
an automatic stop locates the flask 
accurately under the squeezing head. 
The operator opens a valve which 
admits air to the cylinder. The 
plunger attached to the squeezing 
head is forced down and the head 
compresses the sand in the flask to 
the required degree of density. The 
head then is released and the table 
is rotated another third of a circle. 
At this point the pattern is dropped 
through the plate and the mold is 
removed and placed on the pouring 
platform. 

“The table again is rotated a third 
of a circle and the pattern is raised 
into place. In the meantime of 
course, two other molds are on their 
way around the circle and the cycle 
is continued indefinitely, or rather 
until the day’s work is completed. 

“Four pouring racks are arranged 


sienes 





in parallel lines. To conserve space, 
the inner pair are higher than those 
on the outside. The wheel rims in 
the high molds extend part way over 
those on the outside. This arrange- 
ment also facilitates clamping and 
pouring. The molds on the lower 
level are poured first. 

“The pouring stands are formed 
of steel channels with short pieces 
of angles riveted in place to definite- 
ly locate the molds. A long bolt an- 
chored to the channel extends up- 
ward between each pair of molds and 
passes through a short bar at the 
top. The ends of this bar rest on 
the top edges of two adjoining copes. 
A wing nut tightens the bar and ef- 
fectually holds the copes in place 
during the pouring process. Each 
rack holds 72 molds 

The foregoing description applies 
only to wheels with a single row of 
spokes laid parallel with the upper 
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Nothing Safe. Even Milk Has a Kick To 


and lower edges of the rim. Dry sand 
cores in four sections furnish the 
most convenient medium for forming 
the hubs on wheels with spokes which 
enter the hub at different levels like 
those, for example, in a bicycle. 

“If you want to juggle with sta- 
tistics, there is something on which 
you can exercise your ingenuity. 
Just take round figures to make it 
easy. Assuming 300 wheels per day 
and 300 working days per year, we 
have enough wheels to equip 90,000 
wheelbarrows. If placed end to end 
—-highly improbable in fact, but no 
trouble in theory—and allowing 5 
feet in length for each barrow, the 
line would extend for 81 miles. If 
each barrow was loaded with 300 
pounds of material, the total would 
amount to 10,500 tons, a fair load 
for one of the big ore boats that 
ply the lakes.’”’ 

“Maybe so,” I said, “but they 
would not unload the boat in 4 hours, 
as the big Huletts do, down on the 
lake front. Have you ever heard the 
story of the lad who went to milk 
the cow? He came back with an 
empty bucket. The boss farmer 
angrily asked him if the cow did not 
give any. ‘Yeah,’ said the lad wearily, 
‘9 quarts and a kick!’” 








New Sales and Service 
Building Completed 


Chicago Pneumatic Tool Co., 6 
East Forty-fourth street, New York, 
recently completed a new service sta- 
tion for portable tools at 570 East 
Larned street, Detroit. The company 
maintains 20 similar stations 
throughout the country. The building 
contains approximately 12,000 square 
feet of floor space, has two stories 
and basement and houses the heavy 
machinery storage, parts storage, 
sound proof test room, offices, com- 
plete tool storage and repair, ship- 
ping, receiving and delivery depart- 
ments. 


Book Review 


Practical Japanning and Enamel- 
ing, by William J. Miskella, imita- 
tion leather, 250 pages, 6 x 9 inches, 
published by Finishing Re- 
search Laboratories Inc., 
Chicago, and supplied by 
THe Founpry, Cleveland, for 
$3.65 and in London by the 
Penton Publishing Co. Ltd., 
416-17 Caxton House, West- 
minster, for 17s 6d, postage 
extra. 

This volume is the third 
of a series on metal finishes. 
It is designed to make avail- 
ableto those not familiar 
with finishing practice in- 
formation that readily is un- 
derstandable. The volume 
may be used both as a text 
book and as a handbook on 
baked finishing. It contains 


It information on raw mate- 


rials, methods, and equip- 
ment used in the japanning and 
enameling industries. 

The first two chapters of the book 
deal with the difficulties that beset 
the pioneers in the industries and 
with the processes and finishes now 
in use. The following five chapters 
contain information on raw mate- 
rials and include properties and uses 
of japans and enamels, reducers, put- 
ties and fillers, and baking varnishes. 
The next three chapters are devoted 
to sandblast equipment, cleaning 
equipment and preparation of sur- 
faces. Methods of application of 
japans and enamels are the subjects 
for discussion of the following two 
chapters while oven equipment and 
methods of loading are dealt with in 
the next five chapters. 

Chapter XVIII is devoted to haz- 
ards and fire prevention methods. 
The remainder of the book discusses 
lithographing ovens, water japan, 
mechanical decoration and the silk 
screen stencil process. 


Crane Data Available 


Whiting Corp., Harvey, Ill., recent- 
ly published a book entitled Crane 
Engineering. The data for the pub- 
lication was compiled by M. F. Beth- 
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m, one of the company’s crane en- 
cineers. The material is in the form 
of a handbook of crane data and con- 
tains such information as how to se- 
ct a crane, duty classification of all 
pes of cranes, standard clearances 
rr electric overhead traveling cranes, 
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NIZE and capacity of forging 
hammers of various types have 
increased to a remarkable de- 

cree in recent years and as a result 

some of the castings entering into 
eir construction have attained a 
nit which places them beyond the 
reach of all but a comparatively small 
imber of foundries. Transportation 
another important factor to be con- 
iered. The casting usually must be 
rried a considerable distance. 

One of these outstanding steel cast- 

gs, an anvil block of 230,000 

wounds, recently was produced at the 

akeside plant of the Otis Steel Co., 
eveland. It was cast to the order 
of the Alliance Machine Co., Alliance, 
for use in the plant of the Tay- 
Forge & Pipe Works, Chicago. 

e sow block in the center, usually 

st independently in castings of this 

character, was cast as an integral 
part of the anvil block in this in- 
tance. The drag part of the mold, 
the left, and the casting to the 
ht, are shown in the accompany- 

e illustration. 
This illustration also shows that 
casting was molded and poured 
th the working face down. This is 
the opposite position from that 
ich it occupies when in use, or as 
ippears loaded on the railroad car 
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F a. 1—(Left)—The Mold Was Made 
s Loaded and Shipped on a Flat 
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average range of speeds for all classes 
of duty, duty cycle analysis, etc. The 
book also explains details of construc- 
tion and operation of various type 
cranes including the bucket-handling, 
gantry, traveling, jib, pillar and 
bucket types. Further information in- 


Steel Foundry Casts 


for shipment from the plant of the 
Otis Steel Co. The flat bottom sur- 
face furnished an ideal location for 
the erection of suitable feeding or 
sinkheads. 

A box type pattern with loose sec- 
tions was employed to form the mold, 
which was rammed in sand inside a 
strong steel flask, made up of several 
sections. The mold was dried with 
zas burners where it rested in a 
concrete pit, specially designed for 
making molds for large castings. 
Suitable devices anchored near the 
top of the pit walls held the ends 
of the steel I-beams which in turn 
held the cope on the drag during the 
pouring operation. The sides of the 
flask were braced from the walls of 
the pit. 

Approximately two weeks were 
consumed in preparing the mold for 
the reception of the metal. A total 
of 280,000 pounds of metal was melt- 
ed in three furnaces and was tapped 
simultaneously into three ladles. 
With the ladles in position, the metal 
entered the mold through three run- 
ners, each 5 inches in diameter, lo- 
cated near the bottom, one at each 
end and one at one side. One of the 
rates may be noted between and 
slightly above the two trunnion cores 
in the far end of the mold. This 
gate is connected to a vertical sprue 


a Flask and Dried in a Pit With Gas Burners. 
Car Specially Designed and Constructed 









cludes lifting attachments, electrical 
equipment for overhead traveling 
cranes, erection, lubrication, specifica- 
tions and safety features. The book 
is well illustrated with both details 
and typical installations and contains 
many tables giving specifications. 


nvil Block 


made up of a number of refractory 
sleeves, large in diameter, but sim- 
ilar to those employed in sheathing 
the stopper rod in the steel ladle. 

Stripping the casting commenced 
three weeks after it was poured. The 
cope was removed first, then part of 
the drag and then the remainder of 
the drag and sand with an interval 
of three days between each stage. 
By that time the block was cold 
enough to work on and the risers 
were cut off with carbo-hydrogen 
gas. 

Ten days were required to chip 
and clean the casting as it stood in 
the pit. Then it was turned over 
and the working face was cleaned. 
Solid trunnions on the sides and ends 
facilitated handling the casting with 
two cranes in the pit and later in 
the machine shop where the block 
was faced on both top and bottom. 
Due to the weight and size of the 
object, the necessary machine work 
occupied three weeks. In the pre- 
liminary estimate, nine weeks was 
given as the time required to de- 
liver the casting and this time was 
beaten by a slight margin. 

The casting is 6 feet wide, 7 feet 
high and 14 feet in length and with 
a weight of 115 tons is believed to 
be the heaviest steel casting made in 
Cleveland up to the present. 


Fig. 2—(Right)—The Casting 
the Transportation of Heavy Loads 

















Each Casting 
<COMES A SALESMAN 


HE Steel Founders Society of 

America, at its meeting at the 

Hotel Roosevelt in New York, 
Oct. 22-24, recommended the prac- 
tice of molding into each casting the 
phrase Cast Steel. It has realized 
that many castings might be too 
small to permit this practice, or that 
it might be difficult due to certain 
cleaning or machining operations. 
However, it was believed that there 
would be little difficulty in connec- 
tion with the vast majority of cast- 
ings. The society is in position to 
supply metal strips with lettering in 
seven or eight different sizes. The 
cost, it was pointed, would be rela- 
tively small, the smaller strips cost- 
ing around 2 cents each and the 
larger averaging around 4 cents a 
piece. 

While the early outlook in the 
steel foundry industry is not prom- 
ising, a gradual improvement is ex- 
pected, according to opinions ex- 
pressed at the meeting. While there 
may be flurries of activity in the 
near future little hope was held for 
substantial business much _ before 
spring. 


New Uses Discussed 


Major subjects discussed includ- 
ed new uses for cast steel, merchan- 
dising and trade customs. The first 
day was given over to committee 
meetings, while the second was de- 
voted largely to general sessions, 
with a portion of the time allotted 
to meetings of both the large and 
the small castings divisions. A 
meeting of the heat-corrosion resist- 
ant alloy founders’ division was 
held at the society’s headquarters in 
the Graybar building on Friday 
morning. 

The next meeting of the society 
will be held in Chicago, Dec. 12, 
and the January meeting will be 
held Jan. 25. A meeting also will 
be held in March with special ses- 
sions devoted to sales problems. This 
feature results from suggestions on 
the value of a conference for sales 
men, which was made at a recent 
meeting of the group. It was an- 
nounced that the society’s member- 
ship had increased 60 per cent during 
the past year. 

Preparedness for better days to 
come was stressed by W. H. Worri- 
low, Lebanon Steel Foundry, Leban- 
on, Pa., vice president and chairman 
of the eastern division of the society, 
who presided at the general ses- 
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sions. He urged all members to 
take advantage fo the present inac- 
tivity to install such new equipment 
as may be badly needed. He is not 
in sympathy with “‘the buy it now’”’ 
movement, asserting that in his 
opinion such artificial measures sel- 
dom accomplished much good. Dis- 
cussion developed that the _ steel 
foundry industry generally is main- 
taining wage rates, although natur- 
ally having to reduce the number 
of working hours. 


Has High Strength 


Arthur Marks, engineer and met- 
allurgist, Boston, discussed oppor- 
tunities for the development of new 
uses for cast steel. He asserted that 
provided the design of the casting 
did not interfere, cast steel could 
well match the strength of forgings. 
The use of the x-ray in the foundry 
for spotting defects is becoming in- 
creasingly advantageous. It is now 
possible, he said, to detect defects 
in cast steel up to 1% inches in 
thickness. A committee recently was 
formed which will meet monthly to 
discuss new uses for steel castings. 

The business outlook was dis- 
cussed by Mare A. Rose, managing 
editor of Business Week, New York, 
at a luncheon on the second day. He 
said there were two groups of 
thought with regard to recovery 
from the dullness. One believes that 
developments would have to run a 
natural cycle and the other feels 
measures can be taken for mate- 
rially shortening the time of recov- 
ery. He personally was inclined to- 
ward the latter viewpoint. 

Discussion of trade customs de- 
veloped the fact that the code, re- 
cently approved by the society, has 
been accepted by approximately 60 
steel foundries, of which 20 were 
nonmember companies and by ap- 
proximately 75 consumers of steel 
castings. Various points in the code 
were discussed, with the possibility 
that at a later date there may be 
some minor revisions. 

Need of the industry for higher 
standards of quality and for ade- 
quate equipment for maintaining 
these standards was emphasized by 
John R. Baush, foundry superin- 
tendent, Dodge Steel Co., Philadel- 
phia. He said there were many 
foundries which did not have equip- 
ment sufficiently modern to keep 
abreast with demands being made 
upon the steel foundry industry, to 


say nothing of equipment that woul 
permit them to keep ahead. He als: 
declared there was need for bette 
foundry technique and more rigid 
inspection. 


Worthington Acquires 
Gilman Mfg. Co. 


Worthington Pump & Machinery 
Corp., 2 Park avenue, New York, has 
acquired the Gilman Mfg. Co., East 
Boston, Mass., manufacturer of rock 
drilling equipment. The Worthington 
Company is expanding its line of 
pneumatic equipment to mines, quar- 
ries, contractors, etc. Equipment made 
by the Gilman company will supple- 
ment the line of air valves made by 
the Worthington company. 


Te \ r 

X-ray Uses Shown 

The General Electric X-Ray Cor; 
Chicago, recently has published 
40-page catalog describing indu 
trial uses of x-rays. Numerous il 
lustrations of radiographs depict 
clearly the applicability of x-rays in 
revealing hidden defects in malls 
able cast iron, aluminum alloy, steel 
brass and bronze castings, assembled 
products, and welded joints. The 
back portion of the catalog shows 
some installations of x-ray appara 
tus, and describes advantages of the 
equipment manufactured by the 
firm. 


— 7 

Sales Division Formed 

Black & Decker Mfg. Co., Townson, 
Md., recently established a sales div 
sion for marketing high-speed, produc 
tion tools, heavy duty grinders, swin: 
frame grinders and snaggers and but 
fers. Those products will be sold 
under the name Black & Decker-Va! 
Dorn and will be distributed throug 
industrial jobbers. The company also 
has issued a catalog of the product 
mentioned under the new trade nam 
Curtis C. Watts has been made assis! 
ant sales manager of the new divisio1 


Sales Manager Resigns 

H. D. Gates, for a number of yea! 
connected with the Pangborn Corp 
Hagerstown, Md., and in recent yea! 
sales manager of that company, ha 
resigned his position. Mr. Gates e: 
pects to take a much needed rest be 
fore assuming a new connection aft« 
the first of the year. 
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Wuat OTHERS ARE IHINKING 





Refines Grain of Aluminum Alloys 


Gas Removal and Grain Refine- 
nent of Aluminum Alloys, by W. 
tosenhain, J. D. Grogan and T. H. 
Schofield, Foundry Trade Journal, 
sondon Sept. 11, 1930. 

A large amount of work has been 
done in recent years on the pre- 
solidification treatment of aluminum 
and its alloys for the removal of gas. 
Rosenhain first developed the meth- 
od of passing nitrogen through the 
liquid metal to eliminate gas and 
later Tullis used boron trichloride 
for the same purpose. The authors 
have conducted further experiments 
in that direction and have used car- 
bon tetrachloride, silicon tetrachlor- 
ide, titanium tetrachloride, tin te- 
trachloride, aluminum chloride, fer- 
ric chloride and _ tetrachlorethane. 
The latter compound was chosen to 
determine the effect of a material 
containing hydrogen. 

The apparatus employed and the 
method of manipulation are de- 
scribed. The amount of chloride 
used, was divided into units based on 
the titanium in titanium tetrachlor- 
ide and was that volume which con- 
tained 0.05 per cent titanium rela- 
tive to the weight of metal employed. 
It was found that all materials used 
were capable of removing gas from 
the metal although in the case of 
tetrachlorethane slight signs of resi- 
ijual gas were discernible. Wide limit 
of experimental error produced by 
small amounts of the metal employed 
east doubt on the relative efficiency 
ff the various substances which were 
ised in the experiments. 

It was found the tin tetrachloride 
ind ferric chloride contaminated the 
metal and altered the density. Silicon 
and carbon tetrachloride, tetrachlor- 
ethane and aluminum chloride gave 
practically the same density after 
treatment with various units. A l- 
inch diameter, sand cast untreated, 
alloy bar is modified and contains 
dendrites of primary aluminum ina 
eutectic which is rather coarse. 
Treatment with any of the reagents 
mentioned, except titanium  tetra- 
chloride, progressive, destroyed the 
modified structure and caused rever- 
sion to the normal. Microexamination 
did not show any alteration in grain 
size with carbon or silicon tetra- 
chlorides, tetrachlorethane, or alumi- 
num or ferric chlorides. Titanium 
tetrachloride and to a lesser extent 
tin tetrachloride, produced a definite 
reduction in grain size. 

A series of experiments also was 
carried out to find the affect of vari- 
ous elements on the grain refinement 
of aluminum. Aluminum in the un- 
alloyed state, cast in sand, developed 
a relatively coarse structure which 
was disclosed by etching. That 
method was used to investigate the 


grain refinement of the elements 
chosen. The authors found that 
titanium was a grain refinement 
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agent but gave an alloy with a lower 
density than virgin aluminum. Car- 
bon and silicon did not exert an in- 
fluence on grain size and experiments 
showed that thorium also did not. 
Tests also were conducted on other 
aluminum alloys both in the cast and 
the rolled form. 

The following conclusions were 
reached: All chlorides are efficacious 
in removing gas from aluminum and 
its alloys and especially in silicon- 
aluminum alloys; titanium tetra- 
chloride, in addition to removing gas, 
developes a fine grain in the metal; 
reduction in grain size is produced 
by the titanium and not by the 
chloride and persists after remelting; 
refinement in macrostructure is not 
accompanied by an alteration in 
microstructure in the alloys which 
were under observation. 


Nonferrous Castings Used 


The Use of Nonferrous Metals in the 
Aeronautical Industry, by Prof. D. 
Hanson, Metal Industry, London, Sept. 
26, 1930. 

Magnesium is produced by a proc- 
ess closely resembling that used for 
aluminum. Probably the greatest ad- 
vance in the technology of magnesium 
has been the perfection of melting and 
casting methods. In other respects 
foundry practice is similar to that of 
aluminum. 

Alloys of magnesium with iron, 
nickel, tin and lead have not shown 
useful properties. However, alloys of 
magnesium aluminum and zinc have 
excellent casting and physical prop- 
erties and are fairly resistant to at- 
mospheric corrosion. Copper, although 
not a major constituent of magnesium 
alloys, produces a strong and atmos 
pheric corrosion resistant metal. Ap 
proximately 0.3 per cent manganese 
usually is added to magnesium alloys. 
That metal increases resistance to cor- 
rosion but has little effect on mechani- 
cal properties. Silicon present in suf- 
ficient quantities renders the alloy sus- 
ceptable to hardening by heat treat- 
ment. 

Magnesium and aluminum aircraft 
alloys compare favorably and sand 
cast show strengths similar to the lat 
ter alloys but are superior in speci- 
fic strength. Little has been done on 
heat treatment of the former alloys 
but the AM7.5 alloy is capable of im- 
provement. 

Foundry methods for the produc- 
tion of magnesium alloy § castings 
require careful control but such cast- 
ings are easy to make and are prac- 
tically free from pin-holing. The alloys 
may be used for pressure die casting 
but have not proved successful by the 
gravity method. Many aircraft cast- 
ings are produced from magnesium 
alloys and include crank cases, cylin- 
der castings, gear casings, carburetor 
eastings, induction pipes and mani- 
folds. That metal also is used in struc- 





tura) members for airplanes. Magne- 
sium is inferior to aluminum in elas- 
tic modulus and in corrosion resist- 
ance. 

Other metals used in aircraft con- 
struction include phosphor-bronzes 
and special bronzes. Tin, zinc, cad- 
mium and nickel also are used. Nickel 
generally used in association with 
chromium, is used in the steels and 
in monel metal. 





Transformation Points Studied 


The Influence of Nickel on the Tem- 
perature of Metastable and Stable A, 
Transformation of Eutectic Iron-car- 
bon and Iron-carbon-silicon Alloys 
(Der Einfluss von Nickel auf die 
Temperaturen der Metastabilen und 
Stabilen A,Umwandlung Eutektischer 
Eisen-Kohlenstoff und Eisen-Kohlen- 
stoff-Silizium-Legierungen), by A. 
Merz and F. Fleischer, Die Giesserei. 
Dusseldorf, Germany, Aug. 22, 1930 


The base alloy used by the authors 
was a eutectic iron-carbon alloy made 
from pure electrolytic iron and sugar 
carbon which was melted in a Tam- 
man furnace under careful contrelMed 
conditions of temperature and cooling 
The alloy contained 4.17 per cent total 
carbon, 2.62 per cent graphite, 0.038 
per cent silicon, 0.015 per cent manga- 
nese, 0.009 per cent phosphorus and 
0.007 per cent sulphur. To that alloy 
1 to 3 per cent nickel; 1 to 3 per cent 
nickel, 1 to 3 per cent silicon: and 1 
to 3 per cent silicon without nickel 
were added. 

The conclusions arrived at by the 
authors are: (1) The dependence of 
the position of the transformation tem 
perature from the test velocities used 
is linear. (2) The position for the 
velocity of 0 degrees per minute ascer- 
tained for that metastable A. trans 
formation temperature showed a linear 
reduction of 12 degrees for each 1 per 
cent nickel. The transformation tem 
perature increased with the addition 
of silicon but the rise became less fo: 
increasing amounts of that element 
About 2 per cent nickel makes the 
temperature decrease effect more no 
ticeable with silicon bearing allovs 
Hysteresis was increased through in- 
creasing nickel and silicon contents 
of the alloy. 

The temperature plant of the meta- 
stable A, temperature depending 
on the nickel and silicon content, 
takes a continuous course. (3) After 
suitable heat treatment to establ's’) 
the stable condition, an investigation 
of the stable A, transformation tem- 
perature showed a linear increase of 
the same of about 31 degrees for each 
1 per cent silicon and a linear decrease 
of about 12 degrees for each 1 per 
cent nickel. Also the temperature 
plane of the stable A, transformation 
takes a continuous course and lies 
above that of the metastable. (4) 
The investigational work carried out 
on the position of the graphite eutectic 
confirms its existence. 














DAN M. AVEY 
Editor 


EDWIN BREMER 
Vetallurgical Editor 


PAT DWYER 
Engineering Editor 





Managing Editor 


NORMAN F. HINDLE 
Assistant Editor 


CHARLES VICKERS 
Nonferrous Editor 





I G When Castings Are Best 

N AN address to the incoming freshman class, 
the president of a large engineering college 
said that the present problem of adjusting 
consumption to output resolved about research 
in merchandising. He said that science has made 
great steps in harnessing the forces of nature 
to the usefulness and convenience of man, but 
that merchandising has not kept step with scien- 
tific advancement. He blames that factor for 
the present period of depression. 


M ercuanpisinc has been neglected, al- 
though the invention of machines that reduce 
the unit cost and lower the sales price has gone 
ahead with rapid strides. The foundry industry 
has not been found wanting in the adoption of 
machinery. It has reduced costs materially by the 
adoption of mechanical contrivances. However, 
merchandising has not been studied vigorously. 
The term does not mean the substitution of one 
class of castings for another. That line of en- 
deavor simply transfers activity from one divi- 
sion of the industry to another and leads to 
reprisals that weaken the whole industry. The 
solution lies in the search for new uses and new 
products. 


"THERE are places where castings are more 
fitted to the construction of machines than 
any other material and research should reveal 
other uses. Certain classes are more fitted for 
some purposes than others. Intensive commer- 
cial research for new products and uses will 
build up the foundry industry. 


W ‘ @ Good Men Waiting 
ITH the dawn of better business condi- 


tions, apparently not now so remote, many 
changes in personnel undoubtedly will occur. 
In the foundry industry, executives who have not 
been exactly fitted to their responsiblities or 
those who have been on the casual list due to 
slack business will be seeking new connections. 
Many of the latter already are casting about, in- 
quiring among their friends, answering help 
wanted advertisements and making personal 
contacts in an effort to find work suited to their 
ability and ambition. 





Many of these men would be of valuable as- 
sistance to the industry, when castings demand 
advances. Some could fill newly created posi- 
tions or could replace those men who also desire 
to make a change. The managements of other 


foundries may exercise their discretions at this 
time to bring into the organizations men whom 
they believe to be better fitted for certain posi 
tions than the present incumbents. This is an 
era of change. Better equipment, revamped 
methods and proper executive management al! 
will play a part in rebuilding business when the 
tide turns. 


O @ Backing Up a Slogan 
NE of the points considered at a recent 


meeting of the Gray Iron insitute was the adop 
tion of a statement or slogan descriptive of the 
merits of gray iron. A commendable move 
Public opinion is a reflection of those statements 
or points which are quickly seen and easiest re 
membered. However, another plan of the in- 
stitute which will serve to back this slogan idea 
is the decision to study the product, gray iron 
castings, and provide that members shall fur 
nish castings worthy of the slogan. This is 
not only commendatory, but necessary. A good 
slogan is an asset when the product that it rep 
resents is worthy. 


M @ Marking the Product 
ERCHANDISING problems constitute on: 


of the most important phases of the work of 
many trade associations. Committees. con- 
stantly are at work studying ways and means 
of bringing a particular product to the atten- 
tion of the buying public. This situation is 
true of the trade associations in the foundry in 
dustry. 








T ue adoption of a recommendation of the 
merchandising committee of the Steel Founders 
Society of America at the recent New York 
meeting, marks an important step in the pro 
gram of that group. In the future, the words 
Cast Steel will be molded and cast on every 
casting produced by a member of the society 
Metal strips in various sizes will be provided 
at a low cost by the society, so that letters used 
by the members will be uniform. 


T ue society now is going to tell the world 
about its product. Every casting that is place: 
in use becomes a salesman. Engineers, de 
signers and the public in general will observ 
the value of steel castings as an engineering 
material. This program will assist in building 
a casting consciousness and ultimately will lead 
to a greater demand for the product. 


Tue Founpry—November 15, 193( 








, 


nsi 
chil 
pio 
ster 


tine 
Wh 
nal 
Saf 


Fo 


He 
ite 
fa 


mi 


rr 

















Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 





S. BLACK has been appointed 
K research engineer, Pettibone- 

Mulliken Co., Chicago. For a 
1umber of years he was with Ameri- 
an Manganese Steel Co., Chicago 
Heights, Ill., in the sales department 
ind as assistant to the president. He 
iso was connected with Page Engi- 
neering Co., Chicago, in a like capac- 
ity, and for a long period was identi- 
filed with Hoover & Mason, Chicago, 
contracting engineers, designing and 
nstalling automatic ore handling ma- 
chinery. Mr. Black was one of the 
pioneers in introducing manganese 
steel in rolling mills. 

James Corey, safety director, Con- 
tinental Roll & Steel Foundry Co., 
Wheeling, W. Va., recently was 
named director of the Wheeling 
Safety council. 

James C. Brady has been elected 
a director of United States Pipe & 
Foundry Co., Burlington, N. J., to 
fill the vacancy caused by the death 
if Nicholas F. Brady. 

Dr. D. J. McAdam Jr., naval en- 


eineering experiment station, An- 
napolis, Md., has been appointed 
chief of the section on metallog- 


aphy, bureau of standards, Wash- 
ington. 

Joseph H. Frantz, vice chairman 
of the board, American Rolling Mill 
Co., Middletown, O., has been elect- 
ed a director of Buckeye Steel Cast- 
ings Co., Columbus, O., to fill the 
inexpired term of the late Talfourd 

Linn. 

G. V. Fern, Springfield, O., has 
suurchased the controlling interest in 
the J. B. Foote Foundry Co., Fred- 
ricktown, O., and has succeeded F. 
3 Zeig as president of the firm. 
Mr. Zeig will continue on the board 
if directors. 

Julius Goslin, Goslin-Birming- 
am Mfg. Co., Birmingham, Ala.; 
Vatt L. Moreland, Moreland Motor 
‘ruck Co., Los Angeles; G. M. Wil- 
iams, Marmon Motor Car Co., Indian- 
polis; and W. Hume Logan, Logan 
‘o., Louisville, Ky., have been elect- 
d vice presidents of the National 
Association of Manufacturers in 
heir respective states. 

Willard H. Dow, formerly assist- 
int general manager and a member 
ff the board of directors, Dow 
‘*hemical Co., Midland, Mich., has 
een appointed president and gen- 
‘ral manager to succeed the late Dr. 
Herbert H. Dow. Mr. Dow was gradu- 
ited from the University of Michi- 
gan with a B. S. degree in chemical 
‘ngineering in 1919. He has been a 
member of the board of directors for 
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the past 8 years, assistant general 
manager for 4 years and assistant 
treasurer for 3 years. 

Edward James Brady Jr., former- 
ly connected with the Burnside Steel 
Foundry Co., Chicago, recently be- 
came associated with the Sivyer 
Steel Casting Co., Milwaukee, in the 
research department. He was 
graduated from the University of Il- 
linois in 1928 and immediately be- 
came affiliated with the Burnside 
company. Mr. Brady comes of a 
family that has been connected with 
the foundry industry for many years. 
His grandfather, James A. Brady, 
was the founder of the James A. 
Brady Gray Iron Foundry, Chicago, 
and his father is owner of the Mid- 
way Pattern Co., Chicago. 


Newark Grows A.S.M.E. 
Hold Joint Meeting 


The regular monthly meeting of 
the Newark Foundrymen’s association 
was held in conjunction with the 
metropolitan section of the American 
Society of Mechanical Engineers, Oct. 
22, at the Downtown club, Newark, 
N. J. George E. Hagermann, asso- 
ciate editor, Alexander Hamilton in- 
stitute, New York and formerly engi- 
neer, Warren Foundry & Pipe Co., 
Phillipsburg, N. J., described in an il- 
lustrated talk the manufacture of 
what is thought to be the largest pipe 
ever cast. E. T. Bennington, general 
sales manager, tramrail_ division, 
Cleveland Crane & Engineering Co., 
Wickliffe, O., outlined modern meth- 
ods of overhead handling of materials 
in foundries. 

Mr. Hagermann substituted for John 
Tirrell, general foreman of the War- 
ren company who could not be pres- 
ent because of illness. He described 
pipe cast for a conduit tunnel 614 feet 
long for the New York Telephone Co. 
which now is being laid under the 
Harlem river at 127th street and Sec- 
ond avenue, New York. The castings 
were made by the Warren Foundry & 
Pipe Co., Phillipsburg, N. J. and are 
of the bell and spigot type. The job 
included two reducers, 105 to 84 inches 
in diameter, with spigot ends; eight 
84-inch diameter curves, 6 feet long; 
and a number of 12-foot lengths 84 
inches in diameter. The tunnel is 
composed of 64 sections of pipe and 
fittings. 

According to the speaker, the pipes 
were poured with the bell end up. 
While mold and core ovens, casting 
pits and material handling facilities 
were ample, it was necessary to ad- 


just certain equipment to the unusu- 
ally large size of the work. Flasks, 
corebars and patterns were made espe- 
cially for the job. Ramming machines 
used for regular pipe were designed to 
work up to 60 inches inside diameter. 
Hence, it was necessary to ram the 
84-inch pipes by hand. 

Flasks were built in sections. They 
were split on the diameter and were 
molded and cast in the floor of the 
green sand foundry. Core barrels for 
the straight pipe were cylindrical 
castings, and heavy spiders were riv- 
eted into each end to carry the jour- 
nals. Core barrels and assembled 
flasks were approximately 14 feet in 
length overall. Chill plates, on which 
the flasks were mounted, were cast in 
green sand. Sweeps were used to 
make the cores for the reducers and 
curves. The body pattern, used for 
straight pipe molds, was a cast iron 
cylinder, provided with a heavy eye- 
bolt in the top for lifting, and ma- 
chined to fit accurately into the socket 
at the bottom of the flask. The socket 
was used to center the pattern dur- 
ing the ramming process. Sweeps were 
used to make the bead projection on 
the spigot end of the pipe. A wooden 
body pattern was used in molding the 
curves. Reducer molds were swept. 
Flasks were rammed by hand. The 
bell section was formed by split pat- 
terns inserted around the body pattern 
at the top of the mold. 

Cores were made on the regular 
core machines. The journals in the 
ends of the core barrel rested on roll- 
ers and the barrel was revolved by 
a motor-driven mechanism at the end 
of the machine. A layer of hay rope 
was run on the barrel which was fol- 
lowed by loam. The coating on the 
bar was trued to size against a sta- 
tionary strike board. The strike 
board also formed the core for the 
lead groove in the bell. Cores were 
set on racks carried by trucks and 
baked in the core ovens. They then 
were removed and placed in the flasks, 
being centered by the chill plate at 
the bottom of the flask. Pipes were 
poured with two ladles. Two separate 
pouring basins were formed at the top 
of the flask, each taking in half the 
circumference. A 7 and a 5-ton ladle 
were used. Two tons of iron first 
were poured from the 7-ton ladle, 
after which both ladles were poured. 

After the pipes were poured and had’ 


¢ cooled partially, the core barrels were 


withdrawn, the sections of the flask 
removed, and chains slung around the 
pipes. The pipes then were lifted" 
from the pit by crane, chipped, coated 
with tar, tested and inspected. 





OBITUARY 





Robert H. Thorne, founder and 
president, Darling Valve & Mfg. Co., 
Williamsport, Pa., died at his home 
Oct. 27, following a month’s illness. 
He was born in Oil City, Pa., July 26, 
1863 but spent his boyhood in Fair- 
view where he attended the public 
schools. His first position was that 
of telegraph operator for the Stand- 
ard Oil Co. at Pine Station. He went 
to Williamsport in 1885 as secretary 


4 oe 
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Robert H. Thorne 


to the superintendent of the Williams- 
port branch of the Standard company. 
Mr. Thorne organized the Darling 
Pump & Mfg. Co. in 1888 and became 
general manager. The business was 
reincorporated in 1896 as the Darling 
Valve & Mfg. Co. and Mr. Thorne was 
elected president, a position he held 
until his death. He was active in 
both social and civic matters and was 
a director of the Manufacturers club, 
Philadelphia and the Pennsylvania 
Manufacturing association. 

James Anderson, foundry 
intendent, R. Hoe & Co. Ine., Dunel 
len, N. J., died at his home in Eliza 
beth, N. J., Oet. 20. He was bora 
in England and came to the United 
States 45 years ago. 

Adolph F. Gartz, 68 
former treasurer Crane Co., Chicago, 
died Oct. 29 in Altadena, Calif., 
where he had moved several years 
ago. A native of New York, Mr. Gartz 
went to Chicago at 26, joining the 
Crane Co. He also was civil service 
commissioner for 
time 

William H. Holmes, for 
years connected with the foundry 
industry, died at Franklin, Ind., Oct. 
25. He was born in Indianapolis 
and was employed at various times 
as foundry superintendent at Pur- 


super- 


years old, 


Chicago at one 


many 


78 


due university, Lafayette, Ind.; 
American Foundry Co., Indianapolis; 
Wheland Machine Works, Chatta- 
nooga, Tenn.; and the Atlas Engine 
Works, Indianapolis. He was presi- 
dent of the Enterprise Foundry & 
Fence Co., Indianapolis, for a num- 
ber of years. He also served as 
president of the Indiana Foundry- 
men’s association. He had been in 
ill health for several years. 

William Piez, European corre- 
spondent, Link-Belt Co., Chicago, 
died in Brussels, Belgium, Nov. 2. He 
was 52 years of age and was born 
in Newark, N. J., in 1878. He had 
lived in Paris since 1928 where he 
was European correspondent for the 
Link-Belt Co. Formerly he was dis- 
trict manager, Concrete Steel Co., 
Chicago. His brother, Charles Piez, 
is chairman of the board of directors, 
Link-Belt Co. 

P. D. Schenck, president of the 
Duriron Co. Ine., Dayton, O., since 
its inception 15 years ago, and an 
authority on acid and corrosion re- 
sistant metals, died Oct. 15. Fol- 
lowing his graduation, from _ Shef- 
field Scientific school, Yale univer- 
sity, he became associated with the 
Dayton Malleable Iron Co., Dayton, 
O., where he rose to the presidency. 
While employed by that company, he 
conceived the ideas leading to the de- 
velopment of the acid-resistant met- 
al made by the Duriron Co. During 
the war, he served as a captain in the 
signal corps and supervised the in- 
spection of material being manu- 
factured in the middle-west for the 
government. 

E. J. Campion, superintendent, 
Canadian Steel Foundries Ltd., 
Montreal, Que., died in Cleveland, 
Oct. 15. He was born in Lowell, 
Mass., May $1, 1878 and entered 
the employ of the Nashua Iron & 
Steel Co., Nashua, N. H., when he 
was 16 years of age. In 1897 he 
became connected with the Benja- 
min Atha Steel Co., Newark, N. J., 
as open-hearth melter. He resigned 





Only Iron Pipe 


HE following news dispatch 
from Monroe, Wis... contains 
interest to the 


foundry industry: 


information of 


The common council of Mon 
roe, Wis., has adopted an ordi- 
nance providing that in the fu- 
ture only iron sewer pipe be 
laid on any new installation and 
that when a street is paved, 
property owners be required to 
laterals, 
iron pipe The action is the re 
sult of the difficulties ecxrperi 
enced from root troubles, street 
de partment ¢ mplowe s being con 


relay tile pipe using 


stantly at work on seme? stop 
pages caused bu this trouble. 











that position in 1906 to becon 
open-hearth superintendent, Amer 
can Steel Foundries, Inc., Frankli 
Pa. Several years later, he resign 
that position to start the operatiors 
of the open-hearth department o! 
the Ontario Iron & Steel Co., We 
land, Ont., a subsidiary of the C 
nadian Steel Foundries Ltd. A sho 
time later he became open-heart 
superintendent, American Ste 
Foundries, Chester, Pa., but r 
signed that position in 1917 to b 
come assistant superintendent, C 
nadian Steel Foundries Ltd., Long 
Pointe works, Montreal. Later h 


E. J. Campion 


was appointed superintendent, a po 
sition he held until his recent deat 


Sand Handling Discussed 
A. G. J. Rapp, in charge of the en 
gineering department, National Engi 


neering Co., Chicago, addressed the 
first regular meeting of the 1930-1931 
association year of the Pittsburgh 
Foundrymen’s association, held at the 
Carnegie Institute of Technology, 
Pittsburgh, Oct. 20. About 90 found 
rymen attended the meeting. Mi 
Rapp presented an interesting discus- 
sion on the importance of proper sand 
preparation in handling systems. 


Publishes Bulletin 


The bureau of standards recently 
has published a bulletin containi 
data on the American 
standard screw threads, 
fine. The data given 
commercial standard CS24-30, a 
copies of the bulletin may be <« 
tained from the government prin! 
ing office, Washington, D. C., 
10 cents. 


natiol 
coarse al 


constit 


Fuller Lehigh Co., Fullerton, |! 
has moved its Cincinnati offices fr 
the Traction building to the Cars 
tower. H. E. Martin is in chars 
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Radiator Castings Are 
Cleaned by Machine 


Parsons Engineering Corp., 6536 
rnegie avenue, Cleveland, recent- 
has made several installations of 


new automatic machines for the 
cleaning and brushing of radiator 
castings. One installation at the 









Federal Radiator Co., Zanesville, O., 


s a capacity of 6000 castings in 

8-hour shift with 3 operators. 

e machine knocks out the cores 

d cleans sand and chaplets from 
face of the castings. 

It is composed of four parts: 

Knockout’ section, first brushing 


it, turn over, and second brushing 
it. The units are so placed that 


ist can be collected. The method 
handling castings in the knock- 
it section is as follows: The hub 


the radiator loop is placed over a 
n bolted to a cross bar, which in 
turn is bolted at each end of a roller 
mveyor chain. The opposite hub 

the loop is dragged over a series 

gray iron bumps carried on a con- 
tinuous apron conveyor moving in the 
pposite direction. The core sand 
out of the rear hub and is di- 
ected by hoppers into a mechanical 
onveying system. 


ows 


Each section of the brushing ma- 
hine is composed of two brush 
eads, individually driven by belts 


rom ball bearing Brushes 
e mounted on a steel shaft carried 

ball bearing trunnions and se- 
ired by special hangers. Each brush 
ead may be adjusted to compensate 


motors. 


for wear on the brushes while the 
1achine is in motion. That adjust- 
ment is made with a hand wheel 


hich is mounted at an angle. Cast- 
gs are conveyed under the brushes 


a steel apron conveyor or pro- 
ected rubber belt. Chaplets are 
nocked off the castings by chains 


ounted on motor driven drums be- 
fore they enter the brushing unit.. 

The turnover section between the 
rushing units is made of specially 
ormed steel plates arranged so that 
he radiator castings will slide down- 
by gravity at just the proper 
turn over automatically. 


ard 
peed to 









The 





Machine 


Removes 
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Molding and Core 


Fuel Burning 
Around the 


Five-Ton Powdered 


The complete machine, shown in the 
accompanying illustration, may be 
operated by three men and will clean 
12 castings per minute. Control 
equipment includes a master switch 
which controls all motors, and three 
emergency push button switches at 
various points on the machine. Ten 
motors ranging from 2 to 25 horse- 
power drive the equipment. Control 
is compactly and centrally located 
near the mid-section of the machine. 
dustproof construc- 


Switches are of 


tion. 


Rotary French Furnace 


Uses Powdered Fuel 


After an extensive series of ex- 
periments to adapt pulverized coal 
firing to the cupola, the Societe 
des Entreprises Speciales de 
Chauffage Industriel, Paris, France, 
developed a mixer to be used _ in 
conjunction with the cupola. Later 
it was found that the mixer could 


be used in melting gray iron and fol- 
lowing a series of modifications, the 
rotating powdered coal fired furnace 
shown in the accompanying illus- 
tration was evolved. The furnace is 
cylindrical and is built up of boiler 
plates, cast rings and 


angles, steel 











Chaplets and Gives the 


Sand, 





Furnace Is 


Circumference 


Castings a 









Rotated by an Endless Chain 
at One End 
end plates. The rings at either end 


are supported on 
rotation. 
an endless 


rollers to permit 
The furnace is rotated by 
chain around its circum- 


ference at one end. The chain is 
driven by an electric motor and a 
special reversing switch attached to 


the motor permits rotation in either 
direction from 20 to 
Fuel for the furnace is pulverized 


360 degrees. 


in an atomizing mill provided with 
vitrified ceramic rollers which re- 
duces the coal to a fineness that 98 
per cent will pass through a 200- 
mesh sieve. The powdered coal] is 
carried by a cyclone blower from 
the mill to the bins shown at the 
left of the illustration. The coal in 
the bins falls on an _ electrically- 
driven, double-screw distributor 
which feeds the coal into the hot 
air pipe. The intimately mixed air 
and fuel then passes into the burner 
which forms the left end of the fur- 
nace. It is claimed that the burner 
is arranged so that complete com 
bustion takes place before the fuel 
reaches the melting chamber of the 
furnace. 

The hot gases emerging from the 


opposite end of the furnace are col- 
lected in the movable shown 
at the right of the illustration which 
directs them to an air preheater 


chamber 








Semifinished Appearance 

















composed of metallic tubes. Air for 
combustion circulating around the 
tubes is said to acquire a tempera- 
ture of 1100 degrees Fahr. A sys- 
tem of valves and by-passes are ar- 
ranged to maintain the necessary 
temperature equilibrium. It is 
claimed that the preheating results 
in a 20 per cent economy. The 
movable chamber is mounted on 
roller guides so that it may be moved 
aside during the charging of the 
furnace. For charging the furnace, 
the makers have developed two types 
of equipment. For the small furnace 
the charging apparatus is similar to 
that for charging open-hearth fur- 
naces. For the larger furnaces a 
belt conveyor cooled with water 
tubes is used. It is claimed that 
with either of the devices the fur- 
nace can be charged in 15 minutes 
notwithstanding furnace temperature. 


It is said that a temperature of 
3270 degrees Fahr. can be reached 
in the furnace which permits pouring 
the metal at 2900 degrees Fahr. The 
high temperature is stated to result 
in complete dissolution of the graph- 
ite and give a fluid metal for pour- 
ing thin castings. Oxidation is prac- 
tically nil. Consumption of fuel is 
about 16 per cent for pig iron con- 
taining 2.5 per cent carbon, 1 per 


cent silicon, and cast at 2900 de- 
grees Fahr. 

The furnace is lined with refrac 
tory brick and a rammed lining 
composed of clay composition con- 
taining 95 per cent silica. The brick 
are placed next to the shell. In 
lining the shell is suspended ver- 
tically in the steel framework shown 
above the furnace in the illustration. 


The St. Louis district office of the 
Sterling Wheelbarrow Co., has been 
moved from 815 North Tenth street 
to 4239 Duncan street. O. E. Steep 
is district manager. 


Miller Converted Into 
Die-Sinking Machine 
Walcott Machine Co., Jackson, 

Mich., recently has placed upon the 

market a new transcribing machine 

adaptable to metal pattern work. The 
machine is designed for use with 
milling machines converting them in- 
to die sinking machines. The pro- 
filer is mounted on casters so that 
it may be moved from one machine 
to another in the shop. In operation 
the profiling machine is placed at the 
side of the milling machine. The 
plaster form of the die to be cut is 
mounted on the table of the miller 
at the left side of the spindle and 
lined up with the die block by point- 
ers inserted in the transcribing in- 

strument and in the head of the mill- 

ing machine. 

A cutting tool is inserted in the 
head of the milling machine and a 
follow button, corresponding to the 
form of the cutter, is fixed in the 
head of the transcribing machine. 
The milling table is adjusted so that 
the cutting tool is about .004-inch 
above the face of the die block and 
the arm of the instrument is set so 
that the follow button just touches 
the top face of the plaster mold. The 
table of the miller is adjusted so that 


The Transcribing 
Instrument May Be 
ittached to the Mill- 


ing Machine 


the follow button comes in contact 
with the pattern. When so adjust- 
ed, the milling cutter cuts the die 
following the contour of the plaster 
model. 

The transcribing machine is 
equipped with a signal system which 
shows the operator the direction that 
the cutter should be fed. One plaster 
die is said to be satisfactory as a 
guide in making as many as 50 dies 
Where larger quantities are required, 
the first die made is recommended 
as a guide. The instrument also is 
adaptable to knee type and vertically 
moving head milling machines. 


Specifications of the instrume 
are as follows: Center of instr 
ment to center of column, 14 inches 
minimum, 38% inches maximu! 
bottom of instrument chuck to floc 
32% inches minimum, 61 inch 
maximum; floor space required, 


x 43 inches; and weight, 25 
pounds. 


Valve Type Vibrator Ha 
New Features 


Berkshire Mfg. Co., 1101 Pow 
avenue, Cleveland, recently developed 
a new valve type vibrator which m 
be used on match plates, molding n 
chines, benches, sand chutes, etc., for 
intermittent or continuous operatio 


The Plunger Returns To the Starting 
Position Automatically 


The feature of the vibrator is the ab 
sence of a spring to return it to the 
starting position. Claims made for t! 
machine include positive starting, 
liable action, economy and long lif« 

The vibrator consists of the out: 
casting, plunger, valve and spring, he 
head and plate head. The vibrat: 
operates in the following manner: A 
enters the intake port and the pre 
sure operated against the valve whi 
opens and allows the air to flow b 
hind the plunger and thus drive 
forward. The plunger, in movil 
forward, shuts off the air suppl) 
from the starting side and exhaust 
remaining air at an outlet port. The 
plunger is operated in practically t! 
same manner at the opposite end an 
the air is exhausted through anothe 
port. 

The valve, previously mentioned h 
a small outlet around its stem whi 
operates when the air pressure 
turned off to bring the plunger back t 
the starting position. The air pre 
sure in the opposite end of the cyli 
der forces the plunger back to th 
starting position and the air in th 
end of the cylinder is exhauste 
through the outlet in the valve ste 

The machine is made in two type 
which include match plate vibrato 
of 4%, 58, %, and 1-inch sizes and tw 
bolt table vibrators of 1144, 15% an 
2-inch sizes. The smallest size weig! 
1 pound 3 ounces and the largest 2 
pounds. Air consumption varies fro! 
1% to 17 cubic feet per minute at § 
pounds line pressure. Vibrations pe 
minute vary from 4875 to 2500 pe 
minute. 

E. W. Balding, New York Belting < 
Packing Co., New York, sailed for E1 
rope recently on the S. S. Caronra. 
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Trade ‘Trends in 


USINESS activity in general has 
shown little change during the 
past 30 days. Preliminary sta- 
istics for October indicate about the 
ime trend as in September. Several 
the larger industries suffered re- 
essions in October, while other fac- 
rs are entirely too spotty to indi- 
ite trends. 
T—T 
Reports from various sections indi- 
ite that foundry operations on the 
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hole have maintained the level of 
september or have shown improve- 
ent. Sentiment appears to. be 
trengthening among foundry opera- 
rs, 
T_T 
foundry operations in 
e Pittsburgh district declined 
ightly during the past 30 days, but 
iprovement in schedules of malle- 
le and steel brought the 
verage for the industry slightly 
ove the September level. Many 
iy iron foundries are not running 
ore than three days a week on job- 
=< work and a number of indus- 
ial plants operating foundries are 
isy only two or three days a week. 
eel foundry operations vary from 
per cent to full time, with the 
neral average better than 6 per 
nt. Steel mill equipment builders 
mntinue with full schedules. 
T—T 
Brass foundries in 
ict were operating about three days 
week at the close of October. This 
ite is slightly under that maintained 
September. However, a few found- 
es are busy. Lack of demand from 
estern railroads is one factor effect- 
e the situation. Operation of alumi- 


Gray iron 


shops 


Chicago dis- 
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num foundries have picked up a little 
recently. 
T_T 
Pig iron production took a dive in 
October, with a decline of 8.2 per 
cent on a daily basis, according to 
Steel. October’s daily rate was 69,- 
851 gross tons compared with 75,- 
893 tons in September. However, 
merchant iron production registered 
a slight gain, with a total of 414,913 
tons produced in October, compared 
with 411,154 tons in September. 
T—T 
The past fortnight has witnessed 
increased activity in the railway car 
market. In addition to the 2000 cars 
previously reported as purchased by 
the Baltimore & Ohio, the Pennsyl- 
vania has awarded 1500 gondolas to 
its own shops, and the Santa Fe has 
issued an inquiry for 1560 cars, 
which it is believed may eventually 
reach 2500 cars. 
T—T 
Foundries in the St. Louis district 
specializing in stove and heating 
castings have received increased 
orders during the past few weeks, 
but shops supplying castings for the 
automotive and car building indus- 
tries are slow. 
T_T 
Cast iron pipe inquiry is slightly 
heavier in the east, with pipe found- 
ries reported operating at approxi- 
mately 60 per cent of capacity. 
T_T 
Orders for steel castings dropped 


again in September, total bookings 


RAW MATERIAL PRICES 
November 5, 1930 


Iron | 
No. 2 foundry, Valley . $17.00 
No. 2 Southern, Birmingham 14.00 
No. 2 foundry, Chicago 17.50 
No. 2 foundry, Buffalo 17.50 
Basic, Valley . 17.00 
Basic, Buffalo . 17.00 
Malleable, Chicago 17.50 j 
Malleable, Buffalo 18.00 

Coke 
Connellsville beehive coke $3.50 to 4.85 
Wise county beehive coke 4.25 to 5.00 
Detroit by-product coke 8.50 

Scrap 
Heavy melting steel, Valley..$14.00 to 14.50 
Heavy melting steel, Pitts 13.50 to 14.00 
Heavy melting steel, Chicago 10.50 to 11.00 
Stove plate, Buffalo . 9.50 to 10.00 
Stove plate, Chicago 6.50 to 7.00 
No. 1 cast, New York 8.00 to 8.50 
No. 1 cast, Chicago 10.50 to 11.00 
No. 1 cast, Philadelphia 13.50 


No. 1 cast, Pittsburgh 13.00 to 13.50 
No. 1 cast, Birmingham 11.5 to 12.00 
Car wheels, iron, Pittsburgh 14.00 to 14.50 
Car wheels, iron, Chicago 12.50 to 13.00 
Railroad malleable, Chicago.. 12.50 to 13.00 
Agricultural mal., Chicago 11.00 to 11.50 
Malleable, Buffalo 14.00 to 14.50 
| Nonferrous Metals 
Cents per pound 
9.62% 
10.00 to 10.1214 


Casting, copper, refinery 
Electro, copper, producers 


Antimony, New York . 7.3714 
. 35.00 
3.95 to 4.00 


Nickel, electro . ; 
Zine, East St. Louis, III. 


Straits, tin . : 27.00 

| Aluminum, No. 12, producers 22.00 
Aluminum, No. 12 remelt 13.50 

Lead, New York ‘ 5.10 

' 

! 
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for the month totaling 49,618 tons 
compared with 50,516 tons in August 
according to the department of com 
merce. 
T_T 
Loading of revenue 
for the week ended Oct. 25, 


freight cars 
totaled 


959,335 cars, which is 28,250 over 
the previous week and 175,025 under 
the same period last year. 

_T_T 


Foundry operations in the Chicago 
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district average about 50 per cent. 
Several gray iron jobbing plants 
have had some increases in orders, 
while steel foundries have dropped 
off from the spurt in activity during 
September. Farm implement found- 
ries’ schedules are variable, the aver- 
age being about three days a week 
Stove foundries continue fairly busy 
To 

In September, for the first time in 
6 months, the production of gray iron 
castings, as reported by the Gray Iron 
institute, 
the previous month. Production for 
September was given as 65.7 per cent 
of normal, compared with 62.8 per 
cent in August and 140.1 per cent in 
September, 1929. Normal is the aver 
age monthly production during the 
last three calendar years 

T_T 

Average New York prices of non- 
ferrous metals during October, ac 
cording to Daily Metal Trade, were 
as follows: Casting copper, 9.702c; 
electrolytic 9.837¢c; Straits 
tin, 26.842c; lead, 5.125c; anti 
mony, 7.322c; aluminum 98-99, 22 
Zinc averaged 4.054 East St 


showed an increase over 


copper 


S00Cc. 


Louis, Ill. 














What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 





Knox Stove Works, Knoxville, Tenn., 
recently added two new products to its 
line of heaters and ranges. 

Monroe Steel Castings Co., Monroe, 
Mich., recently suffered a slight damage 
by fire. 

The foundry of the Rowan Foundry 
& Machine Works, Salisbury, N. C., has 
been discontinued. 

E. C. Miller Foundry, Albermarle, N. 
C., has been purchased by A. D. Monroe 
and the name has been changed to the 
A. D. Monroe Foundry. 

Standard Semi-Steel Foundry Co., 200 
East Chase street, Springfield, Mo., has 
changed its name to the Standard Elec- 
tric Steel Castings Co. 

Wapak Hollow Ware Co., Wapakone- 
ta, O., plant may be acquired by George 
Trautman, Sidney, O., for the establish 
ment of a foundry. 

Mooresville Foundry & Machine Shop, 
Mooresville, N. C., is adding melting 
equipment to its foundry, B. S. Hous- 
ton 1S manager. 

American Brake Shoe & Foundry Co., 
230 Park avenue, New York, proposes 
to build a steel mill and foundry at 
Quebec, Que. 

Cc. H. Turner Mfg. Co., Statesville, 
N. C., which has been shut down for 
some time, plans a reorganization and 
will open in the near future. C. H 
Turner is president. 

Ee. H. Bardes Range & Foundry Co., 
2519 Colerain avenue, Cincinnati, will 
build a plant addition, 52 x 106 feet. 
Kruckmeyer & Strong, St. Paul building 
are the architects. 

Spring City Foundry Co., 
Wis., has awarded several contracts 
through Frank D. Chase, 720 North 
Michigan avenue, Chicago, for a one- 
story foundry addition, 100 x 100 feet. 
(Noted Nov. 1.) 

Charlotte Pipe & Foundry Co., Char- 
lotte, N. C., recently suffered a severe 
loss by fire estimated at $100,000. It is 
reported that rebuilding operations will 
start soon. According to information, 
the new plant will be larger than the 
damaged plant. 

Tallman Brass & Metal Co., Sanford 
avenue and Wilson street, Hamilton, 
Ont., is reported to have acquired a 
new plant and to be planning the in- 
stallation of equipment for the manu- 
facture of bronze and aluminum cast- 
ings and babbitt metals. 

George R. Rich, president, Rich Mfg. 
Co., 3851 Santa Fe avenue, Los Angeles, 
has arranged to transfer the Los An- 
geles plant to Battle Creek, Mich. A 
plant, 150 x 300 feet, costine $100,000 
will be provided. Operations are planned 
for Jan. 1. The company manufactures 
water and steam valves. 

Jenkins Bros. Ltd., 103 St. Remi 
street, Montreal, Que., has secured a 
tract of land between Rockfield and 
Dominion stations to which the plant 
will be moved. An iron foundry will be 
the first unit to be erected Ross & 
McDonald, 601 Belmont street, are the 
architects. 

Holmes Foundry Co., Port Huron, 
Mich., recently opened its plant on Sec- 
ond street, which has been idle sinze 


Waukesha, 


82 


last April. Additional equipment has 
been purchased and, although the shop 
will operate at 25 per cent capacity for 
the present, an incerase to 50 per cent 
capacity is contemplated in the near 
future. 

Falk Corp., Milwaukee, has received 
a $100,000 order for two ship reduction 
gears from the Bethlehem Shipbuilding 
Corp., Bethlehem, Pa. Four gears were 
ordered previously and the total order 
amounts to $350,000. The gears weigh 
approximately 140,000 pounds and will 
be installed in three freight and pas- 
ships for the Matson line. 

Bosshardt Steel Corp., Canton, O., 
which has leased the plant formerly 
occupied by the Canton Steel Foundry 
Co., Canton, has started engineering 
work to prepare the plant for produc- 
tion. Operations are planned for early 
in 1931. The new company was incor- 
porated by E. A. McCusky, Albert B. 
Arbaugh and M. F. Berberich. (Noted 
Nov. 1.) 

Noonan-Malmstrom Co., 1845 Carroll 
Chicago, has purchased the 
good-will and foundry plant of the 
Monighan Foundry Co., 2135 Carroll 
avenue. The property includes a tract 
of land, 75 x 125 feet, with a two and 
one-half story building. The foundry 
business will be known as the Monigh- 
an Foundry division of the Noonan- 


sengcer 


avenue, 


Malmstrom Co. L. R. Noonan is pres 
dent of the Noonan company, Walter K 
Malmstrom, treasurer, and M. A. Maln 
strom, secretary. 

Link-Belt Co., 910 South Michiga 
avenue, Chicago, has closed a contrac 
for improvements to its Indianapo] 
foundry unit. Powdered coal units ar 
to be installed for melting and annea 
ing furnaces. Plant improvements ar 
a plant to house the powdered fuel sy 
tem also are included in the contract 
Improvements are being made at an « 
penditure of $125,000. 

Treadwell Engineering Co., Twenty) 
fifth and Lenox streets, Easton, Pa., 
more active than at any time in 
history. Its enlarged shops are operat 
ing at 100 per cent of rated capacit 
and working both day and night shift 
The company recently added a ne 
pattern storage and is installing an oi 
fired heat treating furnace in its ster 
foundry. 

The next session of the state legi 
lature of Wisconsin, which conven 
in Jan. 1931, will be asked to establis] 
a gray iron foundry at the Wisconsi! 
state prison, Waupun, Wis The pr 
posed new foundry would be used fi 
the production of municipal, county an 
state needs and would make such prod 
ucts as manholes and covers, cast iro! 
sewer pipe, lamp posts, hydrants, etc. 





New Trade 


Publications 





BENDING MACHINES—Bulletin No. 
26 from the Wallace Supplies Mfg. Co., 
1310-12 Diversey parkway, Chicago, is 
devoted to descriptions of the hand and 
power bending machines handled by the 
company. 

AIR COMPRESSORS General 
Electric Co., Schenectady, N. Y., has 
issued an illustrated booklet describ- 
ing its centrifugal compressors. A 
folder accompanying the booklet is 
devoted to single-stage centrifugal air 
compressors for cupola blowing. 

HEATING FURNACES — Electric 
Furnace Co., Salem, O., is circulating 
a bulletin on its oil and gas-fired con- 
tinuous and batch-type billet heating, 
forging and car-type furnaces for 
heating, normalizing and heat treat- 
ing. Labor-saving, material-handling 
equipment also is described. 

CRANES — Cleveland Electrical 
Tramrail division, Cleveland Crane 
& Engineering Co., Wickliffe, O., de- 
votes its current bulletin to its hand 
and electric cranes used in con- 
nection with its overhead tramrail for 
materials handling, with illustrations 
of cranes in operation. 

COMPRESSORS—Yeomans Bros. Co., 
1433 Dayton street, Chicago, has issued 
a bulletin illustrating and describing its 
rotary compressors and dry vacuum 
pumps. The advantages of the equip- 
ment are discussed and drawings show- 


ing the construction are given alo! 
with typical applications. 

SPEED REDUCERS Falk Cor} 
Milwaukee, has issued a 68-page cata- 
log describing parallel shaft, herring- 
bone-gear, speed reducers. A wide va 
riety of the standard units made ar: 
described and ratios and capacities for 
general industrial applications are given. 
Drawings and engineering data aid i! 
the selection of the proper unit for 
given need. 

DIE CASTINGS — Aluminum Com 
pany of America, Pittsburgh, has pub 
lished a booklet covering its aluminum 
alloys for die castings. Data are give! 
on the properties of these alloys includ 
ing strength, appearance, corrosion r¢ 
sistance and permanence. Illustratio! 
of typical die castings made from th: 
company’s products are given. Th: 
booklet is concluded with a section 0 
the design of die castings. 

ELECTRICAL EQUIPMENT—Gene! 
al Electric Co., Schenectady, N. Y., ha 
issued a series of bulletins, and a book 
let on electrical equipment for cranes 
The bulletins describe quartz rod ther 
mostat equipment for melting pots, gen 
eral-purpose, squirrel-cage inductio! 
motors, direct-current crane and hois 
motors and fractional-horsepower mo 
tors and parts. The booklet on cran 
equipment covers crane applications o! 
the company’s products. 
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